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INOSACHUTEJ/IBHASA 3AITUCKA

[lporpamma Mo XWMMHM Ha ypOBHe cpeiHero o6iiero o6pa3oBaHus
pa3pabotaHa Ha ocHOBe @DefepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-P3 «06
obpasoBanuu B Poccuiickoii ®Pepepaiun», TpeboBaHMI K pe3yabTaTaM
OocBoeHUs (emepanbHOM 00pa3oBaTebHOM IIPOrpaMMbl CpeAHero 00Iiero
obpaszoBanus  (POII  COQO), rmpeactaBneHHbix B  DegepasbHOM
rocyzapcteeHHOM obpa3oBaresnbHOM craHgapre COO, ¢ yuétom Konnemiuun
rperojlaBaHusi  yyebHOro nmpegMera «XuUMUsSi» B 00Opa3oBaTe/bHBIX
opraHmsanusax  Poccuiickor — ®epepaijuy, — peajv3ylOIMX  OCHOBHbIE
oOpa3oBaTe/ibHbIe TIPOrPaMMbl, U OCHOBHBIX T10/I0>KeHUM «CTpaTeruy pa3BUTHs
BocnuTaHusi B Poccuiickor Pegepaumu Ha 1niepuos a0 2025  ropa»
(Pacnopstkenue IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0Z0B K pa3paboTKe MpoOrpamMMbl 110 XUMUH, K OTIPe/eIeHHI0
oOmieii crpareruu oOyueHHs, BOCIUTAHUS W PA3BUTHS OOyUYarOL[UXCS
cpeAcTBaMu yueOHOro mipegmeTta «Xumusi» A 10-11 kmaccoB Ha 6a3oBoM
YPOBHe  COCTaBW/IM  KOHLenTyajbHble nosiokeHuss @DPr'oc COO o
B3aMMOOOYC/IOB/IEHHOCTH 1Ie/ied, COJlep)KaHusl, pe3y/JbTaTOB OoOydeHUs U
TpeOOBaHMM K YPOBHIO IMOATOTOBKH BBIITy CKHUKOB.

XrMHU4eckoe oOpa3oBaHue, roryuyaeMoe BBIMTYCKHUKAMH
o61ieoOpa3oBaTeqlbHON OpraHu3alliy, sIBJ/ISETCS HEOTheM/IEMOM YacThbI0 WX
obpazoBaHHOCTH. OHO C/IY)KUT 3aBepILIAIOIMM JTallOM peau3al[id  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM ypOBHe K/IFOUEBBIX I[eHHOCTeH, TPUCYIIUX
1[e/IOCTHOM CHUCTeMe XMMHUeCKOro o0Opa3oBaHUsl. OJTH 1EHHOCTU KacCaroTCs
MO3HAaHUS 3aKOHOB TIPUPOABI, (HOPMUPOBAHUS MHPOBO33peHUSI U 00Iei
Ky/JbTYPbl Ue/IOBeKa, a TakKe JKO0JIOTHUeCKH 00OCHOBAHHOTO OTHOIIIEHHS K
CBOEMY 3/]0POBBIO U TIPUPOJHOM cpefie. Peann3yeTcsi XuMuueckoe oOpa3oBaHue
oOyualoluxcss Ha YpOBHe cpefHero o06ijero o0pa3oBaHUs CpeACTBaAMU
yueOHOrOo TipeAiMeTra «XUMHs», COJlep)KaHWe U TIOCTPOeHHe KOTOpOTO
oripe/ie/ieHbl B TIPOrpaMMe T0 XUMHUM C YYETOM CreliUUKU HayKU XUMUH, eé
3HaueHUs B MIO3HAHWHW TIPUPO/IbI U B MaTePHA/IbHOM »KHU3HU OOIIeCTBa, a TaKkKe C
yu4éTOM OOIMX 1ieJied YW TIPUHIUIOB, XapaKTepPU3YIIIUX COBpeMeHHOe
COCTOSIHME CHCTeMbI CpeaHero oOmiero obpa3oBanuss B Poccuiickoi
Denepanyu.

XUMUS KaK 3JIEMEHT CUCTeMbl eCTeCTBEHHBIX HayK UTpaeT 0coOyI0 poJib B
COBpPEMEHHOM ILMBH/IM3ALMA, B CO3JAaHWM HOBOM 0a3bl MaTepHalbHOU
Ky/abTypbl. OHa BHOCUT CBOM BK/JaJ, B (opMHpOBaHUe pal[MOHATbHOIO
HAayuyHOTO MBIIIEHUs, B CO3/laHMe 1IeJIOCTHOTO TIpe/CTaBleHUs 00
OKpY’)KalllleM MHUpe Kak O eJWHCTBe TpPUPOJAbl U UejioBeKa, KOTOpoe
dbopMUpyeTcsi B XUMHUM Ha OCHOBe TIOHMMaHUsl BeIeCTBEHHOTO COCTaBa
OKDY>KaroI[ero MUpa, OCO3HaHUS B3aWMOCBSI3U MEXAY CTPOEHHEeM BelleCTB, UX
CBOMCTBAMU Y BO3MO>KHBIMH 00/1aCTSIMU TIPUMEHEeHHSI.

TecHo B3auMO/IeliCTBYsI C JPYTMMH €CTeCTBeHHbIMH HayKaMW, XUMUS
CTajla HeOTheM/IEeMOM YaCThi0 MHUPOBOM KY/IbTYPbl, HEOOXOJUMBIM YCJIOBHEM
YCIIEILTHOTO TPy/Ja W »KU3HM KaKAoro uieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3WjaTejibHasi, KaK HayKa BBICOKMX TEXHOJIOTWM HarpaB/ieHa Ha
pellieHHe T00aNbHbIX TIPOO/IEM YCTOMYMBOTO Ppa3BUTHS uejloBeuecTBa —
CbIDbEBOM, SHEPreTUYeCKOH, ITHIIEeBOM, 9SKOJIOTMUecKod 0e30I1acHOCTH U
OXpaHbI 3/]0POBBSI.

B cooTBeTCTBUM C OOIMMH LIe/ISIMHA U TIPUHLIATIAMU CpefiHero oOIIero
obpa3oBaHus cogep>kaHue ImpeameTra «Xumus» (10—11 Knaccel, 6a30BbIid



ypOBEHb U3yueHHs]) OPUEeHTHUPOBAHO TPEMMYIIIeCTBeHHO Ha OOIIeKy/IbTypHYIO
MOATOTOBKY  OOydaroluxcs,  HeoOXOoAWMyH0 WM  Jjid  BbIPAOOTKHU
MHPOBO033DEHUYECKUX OPUEHTHPOB, YCIIEIIHOr0 BK/IFOUEHUSI B XKH3Hb COLIMYMa,
MpPOJo/DKeHUsT 00pa3oBaHMsSI B pa3/MUHbIX 00/acTAX, He CBS3aHHBIX
HEIMoCpeJCTBEHHO C XUMHUE.

CocTaB/isOIMU  TIpeAiMeTa  «XUMUs» SIBISIFOTCS  0a30Bble KypChl —
«Opranuueckasi xumusi» U «OO1jasi ¥ HeopraHUyeckasi XUMHs», OCHOBHBIM
KOMITOHEHTOM COZIep>KaHUsI KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH:
crcTeMa 3HaHWM 110 HeOPraHUUeCKOW XUMUM (C BK/IIOUEHHEeM 3HaHWM 13 o0IIei
XUMHW) U OpraHAueckou xumun. @opMypoBaHye JaHHOU CUCTeMbl 3HAHUW MU
W3ydeHUU TipefMeTa oOecrieurBaeT BO3MOXXHOCTb pPaCcCMOTDPEHHUSI BCETO
MHOT000pa3us BelljeCcTB Ha OCHOBe OOIIMX MOHSATHH, 3aKOHOB 1 TEOPUM XUMUH.

CTpyKTypa cofiepKaHusi KypcoB — «Opranudeckass Xumusi» u «O01iast u
HeopraHuyeckass XuMus» Cc(HOPMHpOBaHa B MpOrpaMMe M0 XMMHM Ha OCHOBe
CUCTEMHOTO TIOAXO/a K H3yueHHr0 yuyeOHOro MaTepuasa M 00yc/iOB/ieHa
HMCTOPHYECKHM O0OOCHOBAaHHBIM  pa3BUTWEM 3HaHWM Ha  OMpeJesIéHHBIX
TeOPeTUYEeCKUX YPOBHSX. Tak, B Kypce OpraHu4eckOd XWMHUHU BelecTBa
pacCMaTpyBalOTCS Ha YPOBHE K/IACCMYECKOM TEOPUM CTPOEHUS] OPraHUYeCKUX
COeIMHEHWM, a TakKXe Ha YPOBHE CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX
npe/icTaB/ieHnd 0 cTpoeHuH BeirjecTB. CBefeHWss 00 H3ydaeMbIX B Kypce
BellleCTBax Jal0TCsl B Pa3BUTUM — OT YIJIEBOJOPOJAOB [0  CJIOXKHBIX
OuvonoruueckKd akKTUBHBIX COeIMHEeHHU. B Kypce oOpraHudeckoid XUMHH
MOJIyvaroT pa3BUThe CPOpPMHpOBaHHbIE Ha YPOBHE OCHOBHOTO 00Iijero
oOpa3oBaHUsI TiepBOHAva/bHbIe TMPEACTAB/IE€HUSI O XUMWUECKOW CBS3H,
K/IaCCU(PUKAILMOHHBIX TMPH3HAKax BelleCTB, 3aBUCHMOCTH CBOMCTB BeIeCTB OT
HX CTPOEHMSs], 0 XUMUYECKON peaKLuu.

[Tosq HOBBIM yIJIOM 3peHHs B TipeiMeTe «XuMHsS» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl M3yueHHBbIM Ha YpOBHE OCHOBHOrO o001iero o6pa3oBaHUs
TeopeTUUeCKU Matepuan W (aKTOJOrMuyecKrde CBeJleHHsT O BelecTBax W
XUMHUUeCKON peakimu. Tak, B 4acTHOCTH, B Kypce «OO0iijasi 1 HeopraHudeckas
XUMHS» 00yUaroIuMcs TIPe/IOCTaB/IsSIeTCS BO3MOYKHOCTb OCO3HATh 3HaueHHe
MepUOANUeCKOTO 3aKOHa C OOIeTeoOpeTHUYeCKMX U MeTOZO0THUeCKUX
MO3ULIMH, T/Iy0XKe MOHATH UCTOPMYECKOE W3MEHeHHe (QYHKLHI TOro 3aKoHa —
oT 006001jaroLLel 10 OOBACHSIIOLLEH U TIPOTHO3UPYHOLLEH.

EnuHas cuctema 3HaHUMM O BaKHEWIMX BellleCTBax, MX COCTaBe,
CTPOEHUM, CBOMCTBAaX W TMPUMEHEHUM, a TaKKe O XUMHYECKUX peaklusiX, UX
CYLJHOCTA U 3aKOHOMEPHOCTSX IIPOTeKaHus JOorosHseTcss B Kypcax 10 m 11
KJIACCOB 3/IEMEHTaMM COZEpP)KaHUsl, HMEIOLIUMU KY/JIbTyPOJOTUUECKUA U
TIPUK/IQ[HOM XapakTep. JTH 3HaHUs CIIOCOOCTBYIOT IMOHMMAHHWIO B3aMMOCBSI3U
XUMUW C JDYTUMU HayKaMW, DAacKpbIBAalOT €€ poJib B T03HABaTebHOM W
MPAKTUYECKOU JIesiTe/IbHOCTU UesioBeKa, CITOCOOCTBYIOT BOCTIMTAHUIO YBayKEHUS
K TIPOL[eCCy TBOpYeCcTBa B 0O0JACTA TeOPUM W TPaKTUUECKUX TIPUIOKEHUH
XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUMMBIX TIpo0sieMax, CBSI3aHHBIX C XUMHeMW, KPUTHUYECKH
OCMBICTUBATh MHGOPMAIMI0 U TPUMEHSTb €& /i TIOTOJIHEeHUs 3HaHUM,
pellleHusT WHTE/UIeKTYa/lIbHbIX W 3KCIEePUMEHTA/IbHbIX MCC/Ie[0BaTeTbCKUX
3azau. B 1iesiom cozeprkaHve yueOGHOro ripegMeTa «XUMUs» JaHHOTO YDOBHS
W3y4YeHUss  OPHEHTHPOBAHO Ha  ¢opMUpOBaHHMe Yy  OOyYaroImUXCs
MHPOBO33pEHUYECKOM OCHOBBI [ijisi TOHUMaHUs (hUI0CO(PCKUX Ufleid, TaKUX Kak:
MarepyajbHOe  eJIWHCTBO HEOPraHMYecKOoro M  OpraHuveckoro  Mupa,
00yCJIOB/IEHHOCTb CBOMCTB BEIIeCTB UX COCTaBOM U CTPOEHHEM, IT03HAaBaeMOCTh



TPUPOJHBIX SIBJIEHUM MYyTEM SKCIIepUMeHTa U pellieHHs] IPOTUBOPeUrii MexXy
HOBBIMU (haKTaMU U TeOpeTUUeCKUMU MPe/ITOChLIKAMU, 0CO3HAHKEe POJIU XUMUU
B peIIeHHH JKOJIOTUUeCKHX mpobsem, a Takke TipobseM cOepekeHUs
JHepreTUYeCKWX PpeCypCoB, ChbIpbsi, CO3/laHHAsS HOBbIX TEXHOJIOTUA U
MaTepuasoB.

B nmnaHe pelieHUs 3ajjay BOCHMUTAHWS, Ppa3BUTHS W COL[MA/M3aldd
00yuaroIuXcs MPUHSATbIE MPOTPAMMON 10 XHUMHM TIOJXOJbl K OTpe/e/IeHHI0
Co/lep>KaHUsi M TIOCTPOeHUsi TipeiMeTa TMpeycMaTpuBalOT (HOpMHpPOBaHUe
YHUBEpPCANbHBIX yUeOHBIX [eHCTBHM, HWMeIOIMX 0a30Boe 3HaueHue [JIs
Pa3/IMUHBIX BUJIOB JesATe/IbHOCTU: pellleHus Tpo0sieM, TIOMCKa, aHaiu3a |
00paboTku  mHbOpMAI[MK, HEOOXOAWMBIX [/ TIPUOOpeTeHUs  OrbITa
MpaKTUYeCKOW U MCC/ie/JoBaTebCKOM [esiTe/lbHOCTUA, 3aHWMalollleld BaXKHOe
MeCTO B MIO3HAHUU XUMUU.

B mpakTHKe TperiofjaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOTO OOII[ero
oOpa3oBaHusl, TaK U Ha ypOBHe cpeAHero obiero o6bpa3oBaHus, IIpH
orpe/ie/IeHUU COjlep>KaTe/IbHOM XapaKTePUCTUKHU 1iejield U3yueHus TipejiMeTa
HaripaB/ieHWeM TepBOCTeNeHHONM 3HAUYMMOCTU TPAJULIMOHHO TMPU3HAETCS
cdopMUpOBaHHe OCHOB XWMHUUECKOW HayKuW KaK 00/acTd COBPEMEHHOTO
eCTeCTBO3HaHUsl, TIPAaKTUUYECKON [esTeJIbHOCTH 4YejioBeKa M KakK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJIbTYpbl. C MeTOAMYeCKOU TOYKWA 3peHUs TaKOu
MOAXOM K Ofpe/ie/ieHHI0 liejield Uu3yuyeHUsl MpeaMeTa SIB/SeTCS BIIOHE
OTpaB/laHHBIM.

Cor/iacHO JIJaHHOW TOUKe 3peHUs I'JIaBHbIMU 1ie/ISIMU W3YyueHus rpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 K71.) SIBJISIOTCS:

e (opMUpOBaHME CHCTEMbl XUMHUECKMX 3HAaHUM KakK BaKHeUIlIeu
COCTaBJISIIOIEN eCcTeCTBEHHO-HAayYHOW KapTWUHbl MHpa, B OCHOBE
KOTOpPOI Jle)KaT K/IoueBble TIOHATHS, (yHAAMeHTa/ibHble 3aKOHbI U
TEOpUU XUMHM, OCBOEHHE S3blKa HayKH, yCBOeHHWe U TIOHMMaHue
CYI[HOCTH [IOCTYITHBIX 0000Il[eHHii MHPOBO33PEHUYECKOT0 XapaKTepa,
03HaKOMJIeHHe C UCTOpHel UX pa3BUTUS U CTAHOBJIEHUS;

e ¢opMUpOBaHHMEe U pa3BUTHE TIPeJCTaBJIeHUM O HayyHbIX MeToJax
MO3HAHWS BEIIeCTB W XUMUUYECKUX peakiud, HeoOXOAUMBIX [Jis
npuoOpeTeHUs] yMeHUM OpUEHTHPOBAaThbCS B MHpe BeIecTB W
XUMUYECKUX SIBJIEHUH, UMEIOIUX MeCTO B TIPUPOJie, B TIPAKTUUECKOU U
TOBCeIHeBHOM »KU3HHU;

e pa3BUTHe yMeHUW U CIOCOOOB  JesTeNIbHOCTH, CBSI3aHHBIX C
HaO/mo/leHeM W OObsSCHeHHeM  XUMHUYeCKOro  JKCTIepHMEHTa,
cobmoieHreM TIpaBu/1 6e3011acHOTO 0OpaIlieHHs C BelljeCTBaMH.

Hapsiny ¢ 3TuM, cojiep>kaTe/ibHas XapaKTepUCTUKa 1ljefiell U 3ajiau
W3yueHus rpeaMeTa B MporpaMme M0 XUMHUM yTOUHEHa U CKOPpPeKTUpPOBaHa B
COOTBETCTBUM C HOBBIMM TIDUODUTETaMH B CHCTeMe CpefHero o0Oiiero
obpazoBanust. CerofiHsi B TIPeIOlaBaHUUA XUMHUM B OOJIbITIEN CTeTleHU OTAAETCS
MpeArouTeHHe  TIPAaKTUUeCKOM  KOMIIOHEHTe  cofiep)KaHus — o0yueHwus,
ODHUEHTUPOBAaHHOW Ha TIOATOTOBKY BBITyCKHUKA 0011je06pa3oBaTe/IbHOM
OpraHv3allviy, BJafelolero He HabopoM 3HaHWM, a GYHKI[MOHATBHOU
IPaMOTHOCTBIO, TO €CTh CriocobaMyl ¥ YMeHHSIMU aKTHBHOTO TIO/TyUeHUsT 3HaHUH
Y TIpUMeHeHUs UX B PeaIbHOM >KU3HU /1Jisl pellieHUs MPaKTUUeCcKuX 3aziau.

B cBsA3u C 3TUM TpU U3yuyeHUU TipeiMeTa «XUMUS» [JOMUHUDYHOlllee
3HaueHHe MPUOOpeTar0T TaKye 1[e/d U 3aflaui, Kak:

azarraiysi o0ydJaroluxcss K YCAOBUSAM [JUHAMHUYHO pa3BUBAIOIIETOCS
Mupa, (OpMHpOBaHUe WHTE//IEKTYaJbHO pa3BUTOM JIMUHOCTH, TOTOBOM K



camMoobpa3oBaHWIO,  COTPYJHHAYECTBY,  CaMOCTOSITe/TbHOMY  TIPUHSATHIO
IPaMOTHBIX pellleHNd B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C
BeIl[eCTBaMH U UX TPUMeHeHNeM;

dopmMupoBaHre y OOyYarOIMXCS KIFOUEBBIX HABBIKOB (K/IFOUEBBIX
KOMIIEeTeHINI), UMEIOINX YHUBepcajbHOe 3HaueHWe [Jisi pa3/MYHbIX BU/OB
JesiTeIbHOCTH:  pellleHUs1  rpobsieM, TIOMCKa, aHamu3a #W  00paboTku
vHbopMalliy, HeoOXOAWMBIX Jii TIpUOOpeTeHWs OIbiTa /IeATeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B IMO3HAHWU XWUMHH, a TakKXKe [/IsT OLIeHKH C
MO3UI[MM  IKOJIOTUUECKOW 6e301acHOCTA XapakTepa BJIMSHUS BeIeCTB U
XUMUYEeCKHX MPOL[eCCOB Ha OPraHu3M uejioBeKa U MPUPO/IHYIO Cpefly;

pa3BUTHE MM03HaBaTeTbHBIX UHTEPECOB, UHTe/UIEKTYabHbIX U TBOPUECKUX
criocobHOCTel 00ydJaromuxcs: CIoCOOHOCTU CaMOCTOSITe/IbHO TMprobpeTaThb
HOBBIE 3HAHUS TI0 XMMHUM B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTSIMHU,
HCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAI[MOHHBIE TEXHOJOTMU AJi TIOWCKa |
aHa/M3a YyueOHOM W HAy4YHO-TIOMYJ/IAPHOW WH(OPMAIMM  XUMUUYECKOTO
CO/lep>KaHuUS;

dopMupoBaHre U pa3BuUTHe Y OOyuarol[uXcs acCOIMAaTUBHOTO U
JIOTUYeCKOTO MBIIIUIeHHsI, HabMoAaTeTbHOCTH, COOpaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOeHHO HeOoOXOAWMBbI, B UaCTHOCTH, TIPH TJITAHUPOBAaHUM U
TIPOBe/IeHUM XUMUUEeCKOT0 SKCIIEPUMEHTA;

BOCTIMTaHWE y oOOydvarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYEeCKOU
HaIPaB/IEHHOCTU XWUMWU, €€ Ba)KHOM pOJIM B peIlleHUH T100ambHBIX TpobiiemM
paljMOHa/IbHOTO MPUPO/I0T0JIb30BaHUs, MOMOJ/IHEHUS YIHEPreTUUeCKHUX PecypCcoB
M COXpaHeHHs TIPUPOJHOTO paBHOBeCHS, OCO3HAaHUS HEOOXOAMMOCTH
Oepe>KHOTO OTHOIIIEHWS K TIpUpPOJile W CBOEMYy 3/I0POBBbIO, a Takxke
NpUOOpeTeHUsT OIbITa WCITO/Mb30BAHUS TTOYUYeHHBIX 3HAHWM [I7Isi TPUHSATHS
IPaMOTHBIX pellleHHi B CUTYAILUsIX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yueOHOM TylaHe cpefiHero o0iiero obpa3oBaHUsI TIPeAMET «XUMUS»
6a30BOro ypoBHS BXOJWUT B COCTaB IpeAMeTHOM o6sactu «EcTtecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO0l1jee YMCIO YacoOB, OTBEIEHHBIX /I W3yYeHUs XUMHH, Ha 06a30BOM
ypOBHe cpefiHero obiiero obpa3oBaHusi, coctaBseT 68 uacos: B 10 knacce — 34
yaca (1 yac B Hefiet0), B 11 Knacce — 34 yaca (1 yac B HeZie/to).



COJEPXAHUE OBbYUEHUSA
10 K/TACC
OPT'AHNYECKASA XMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUHU

[IpeamMeT opraHMYeCcKOr XMMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE
B IMOJTyYeHUM HOBBIX BellleCTB U MaTepuasioB. Teopusi CTPOeHUsI OPraHuYeCKuX
coenuHeHud A. M. BytnepoBa, eé OCHOBHbIe M0JiOXKeHUsE. CTPYKTypHbIe
dbopMy /bl OpraHUuecKUx BelllecTB. ['omMosiorus, u3omepusi. XumMudeckasi CBsi3b
B OPraHUYeCKUX COeMHEHUSIX — OZJMHAPHbIE U KPaTHbIE CBS3U.

[IpencraBnieHue 0  Klaccupukanuu OpraHhuYeCKuX  BellecCTB.
HomeHKnaTypa opraHuyeckux coeIMHeHuM (CrcTeMaTudecKasi) U TPUBHaJIbHbIE
Ha3BaHUs B)KHEMIIIMX TIpe/|CTaBUTe/Iel K/1aCCOB OPraHUYeCKHX BellleCTB.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
O3HaKOMJIeHHe C o0pa3llaMy OpraHWYecKWX BeIecTB W MarephajaMd Ha MX
OCHOBe, MOZIe/IMPOBaHHe MOJIEKY/l OpraHWuUeCKUX BeIecTB, HabsrofeHWe u
OMMCaHWe [EeMOHCTPALMOHHBIX OMbITOB IO TIpeBpall[eHUI0 OpraHu4YecKuX
BeIIeCTB MPU HarpeBaHWH (T/1aB/ieHre, 00yT/IMBaHUe 1 TOPeHue).

Yraesogopoan:

AJIKaHBI: COCTaB M CTPOeHHe, TOMOJIOTUYEeCKUM psil. MeTaH M 3TaH —
MpocCTeiillive TpPeJCTaBUTE/M a/IKaHOB: (U3MUecKre U XUMUUecKre CBOWMCTBa
(peakuuy 3aMellleHWs] U TOPEHHs), HaXOXAeHue B TMpUpOJe, MOJydeHue |
TpYMeHeHue.

AJIKeHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUUECKUW Psifl. DTUIEH U MPOIUJIeH
— TpocTelilve npe/iCTaBUTe/N alKeHOB: (r3uueckre U XUMUUeCcKrue CBOMCTBa
(peakuuMy TUAPUPOBAHUS, TaJOT€HUPOBAHUsA, TUApPATALlUM, OKUCIEHUs U
MO/IMMepHU3alLuK), MoJiyyeHre 1 TIpUMeHeHue.

Ankaguensl: 6ytagveH-1,3 u MmeTwi0yTaguen-1,3: cTpoeHue, BayKHEHIIINe
XUMUYeCKue CBOMCTBa (peakuus Mo/IMMepU3aLum). [Tonyyenue
CUHTETUUYECKOT0 KayuyKa U Pe3uHbI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psi.
AneTusieH — TIpOCTeMIIMK MpeACTaBUTe/lb aJlKWUHOB: COCTaB, CTpPOEHUe,
dusnueckue U XMMUUECKWe  CBOWCTBa  (peaklUUW  TUPUPOBaHUS,
rajoreHUpOBaHUs, TU/IpaTaliuu, TOPeHUs), TIOJTyYeHre U MPUMeHeHNe.

Apenbl. beH3osn: coctaB, cTpoeHue, ¢u3nueckue U XMMHUYeCKre CBOMCTBA
(peakuuMy rasOreHUPOBAHUSI W HUTPOBAHUS), TOJIyYeHHWEe W TpPUMEHeHUe.
Tonyon: cocmas, cmpoeHue, ¢puszuueckue u xumuueckue ceolicmea (peakyuu
204/1026HUPOBAHUSI U HUMPOBAHUS), NOJAyuYeHUue u npumeHeHue. TOKCUYHOCTH
apeHOB. ['eHeTnyecKasi CBSI3b MeX[Y YIJIEBOAOPOAAMU, MPUHAIJ/IEXKALIUMU K
pa3/IMUHbIM KJIacCaM.

[IpypoaHbIe WCTOUHWKHU YTJ/IEBOAOPOAOB. [IpUpOAHBIM Tra3 W MOIMyTHbIE
HedTsHBIE Ta3bl. HedTh U eé mpoucxoxgeHre. CriocoOb! mepepaboTky HedTH:
MeperoHKa, KPeKWHr (TepMUYeCKUM, KaTaJIUTUYeCKWW), nuposu3. [IpoayKTsl
nepepaboTku HedTH, WX TPUMEHEHWe B TPOMBIIUIEHHOCTY W B OBITY.
KaMeHHBII yro/ib U TIPOAYKTHI ero rmepepaboTKH.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
O3HaKOMJIeHHe C oOpa3ljaMHu TIacTMacC, KayuyKOB W DPe3WHbl, KOJUIeKIUU
«Hedptb» U «Yrosb», MoOJeNWpOBaHWE MOJIEKY  YIJIeBOJOPOZAOB U



raJIOTeHOTIPOU3BO/IHBIX, TIPOBe/leHHe IPAKTHUYeCKOoW paboThl: IOTydyeHUe
STUJIEHA Y U3yUeHUe ero CBOWCTB.

PacuéTHbie 3aaun.

BbruricieHWs] TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa HCXOAHOTO BelecTBa WM TMPOAYKTa peaklydd T0 H3BECTHBIM
Macce, 00bEMY, KOIMUECTBY OJHOTO W3 MCXO[HBIX BEIeCTB WK TPOJYKTOB
peakiyin).

Kucnopojcoaepixaijue oprannueckye coeiiHeHHsI

[IpenenbHble OAHOATOMHbIE COUPTBL. MeTaHO/J W 3TaHO/: CTPOEHWUe,
du3nueckue U XUMHYECKHe CBOMCTBa (peaklUM C aKTUBHBIMU MeTaslylaMU,
rajoreHOBOJOpO/JlaMU, TOpeHUe), TpUMeHeHue. BoJopogHble CBSI3U MeEXAY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJ/iIOBeKa.

MHoroatomMHble COMPTBL. OJTW/IEHIVIMKOJb W TJIMLIEPUH: CTPOEHHUe,
du3nueckue M XUMUUeCKHe CBOMCTBa (B3aUMO/IeHiCTBHE CO I1leJIOYHBIMU
MeTa/l/laM{, KaueCTBeHHAasi peaklivsi HA MHOT0aTOMHbIe CrUpPThI). [lelicTBue Ha
opraHu3M yesioBeka. [IprMeHeHve rauLepyuHa U STUIEHTJIUKOJIS.

®deHOJI: CTpOeHHe MOJIeKY/ibl, (PU3nuecKkrhe W XUMHYeCKHue CBOMCTBa.
TokcruuHOCTb PeHosia. [IpyumeHeHue GeHoia.

Anbnerupl U KemoHbl. Dopmanbierufi, aleTaabAerusl: CTPOeHue,
du3nueckue U XMMUUeCKUe CBOMCTBA (peakl[iy OKUC/IeHHsI U BOCCTAHOBJIEHUS,
KauyeCTBEeHHbIE PeaKluK), MoJiyyeHre 1 IpUuMeHeHue.

OZIHOOCHOBHBIE TIpefie/ibHble KapOOHOBble KHC/IOTBL. MypaBbuHasi U
YKCyCHasi KUCJIOTbI: CTPOeHUe, (u3nueckre U XMMHUUYeCKre CBOMCTBA (CBOMCTBa,
obmume [ Koacca KHC/IOT, peaklys JSTepuduKaiuu), ToJydeHde U
rpuMeHeHue. CTeapuHOBasi U OJIEMHOBAsI KUCJIOThI KaK TMPeCTaBUTEU BBICIIINX
KapOOHOBBIX KHCJIOT. Mpbila KakK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX
MoOlOLLlee 1elCTBUE.

CnoyxHble 3(UpLI KakK TPOM3BOAHBIE KApOOHOBBIX KHCJIOT. ['uaponus3
c1okHBIX  3¢upoB. JKupbl. ['waponu3 >kupoB. [IpumeHeHue >KUDOB.
buoJsiornueckas poJib KUPOB.

YrneBogpl: cocTaB, Kjaaccudukalusi yrieBosoB (MOHO-, AU- U
rnosvMcaxapuzibl). I'JIoKOo3a — TIPOCTeHIME MOHOCAaxXapuj: O0CO0eHHOCTH
CTPOEeHUs1 MOJIeKY b, (pU3nueckre U XUMUUeCcKre CBOMCTBA (B3aUMO/IeMCTBUE C
ruzgpokcugom meau(1l), okucieHre aMMHUadYHbIM pacTBOpoM okcuzia cepebpa(l),
BOCCTAHOBJIeHWe, Opo>KeHUe TJIF0KO03bl), HaXOK/eHWe B TPUpO/ie, TIPUMeHeHue,
buonornueckas poab. PotocuHTe3. DpyKTO3a KaK M30Mep TJIFOKO3bI.

Kpaxmar v 1esuto/io3a Kak NpyupoHble noyivMepsbl. CTpoeHWe Kpaxmasa v
Le/UTH0103bl.  PU3Mueckue ¥ XMMHUUYeCKHWe CBOMCTBA Kpaxmasa (THUApoJiv3,
KaueCTBeHHasi peaki[ysi C UO0M).

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
TpoBe/ieHre, Hab/Iro/ileHre M OMKCaHNe J1eMOHCTPAI[MOHHBIX OIBITOB: TOpeHre
CIIMPTOB, KaUeCTBEHHbIe peaklMh OJHOAaTOMHBIX CIIUPTOB (OKUC/IEHUE 3TaHOJIa
okcugom meau(1l)), MHOroaTOMHBIX CIHUPTOB (B3aUMOJEUCTBHE TJ/WLIEPUHA C
rugpokcugom Menu(Il)), anppernpoB (OKWC/IeHWe aMMHWAYHbIM PAacTBOPOM
okcupa cepeopa(l) u rugpokcumom meau(Il), B3ammomelcTBHe Kpaxmasia C
MO0/IOM), TIpOBeZIeHWe TMPAaKTUYeCKOW paboThl: CBOMWCTBA pacTBOpa YKCYCHOM
KUCJ/IOTHI.

PacuéTHbie 3aaun.

BbruricieHWss TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa HCXOAHOTO BelecTBa WM TMPOAYKTa peaklydd IO H3BECTHBIM



Macce, 00bEMY, KOMUECTBY OJHOTO W3 MCXOJHBIX BEIeCTB WK TPOJYKTOB
peakiyin).

A3o0TCojepiKalle opraHuyeckue coeJuHeHusl.

AMUHOKMUC/IOTBI ~ Kak  aM(oTepHble  OpraHWYeckhe  COeJUHeHWUs.
du3nuecKkre U XMMHUUYeCKHe CBOMCTBA aMHUHOKMC/IOT (Ha TNpUMepe TJIMLIWHA).
buonormnueckoe 3HaueHUe aMUHOKUCIIOT. IlenTybl.

benku Kak mpupoHble BBICOKOMOJIEKYJ/ISPHbIe coefuHeHus. IlepBruuHas,
BTOpUYHAsi ¥ TpPeTHUHasi CTPYKTypa OesikoB. XWMHUUeCKWe CBOWCTBa OeKOB:
TU/IPOJTN3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha be/ku.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
HaOJ/Iro/leHre W OIHCaHWe JIeMOHCTPAIIMOHHBIX OIMBITOB: JleHaTyparus 6eKkoB
TIPY HarpeBaHUH, I[BETHBIE PeaKIuH Oe/KOB.

BbicokoMoJ1eKy/IApHbIe COeJUHeHUA

OCHOBHbIe TOHSTHUS XWMHWM  BBICOKOMOJIEKYJIIPHBIX  COeQUHEHUU:
MOHOMep, I0JIUMep, CTPYKTYpPHOe 3BeHO, CTelleHb I10/IMMepu3aliud, CpeaHss
MoOJieKyJ/isipHass macca. OCHOBHbIe MeTO/bl CHHTe3a BbICOKOMOJIEKYJISPHBIX
COeIMHEHUH — MOJIMMEePU3aLiyisi U MOJIMKOHAEeHCalys.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuu:
O3HaKOMJIeHHe C obpasllaMyd TIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
[/1aCTMAacC, KayuyKoB.

MesxripeimeTHbIe CBA3M.

Peanuzaiusgs MeXnpegMeTHbIX CBsI3eM MPU M3YUEHWUU OpPraHUuYeCcKoMu
xuvu B 10 K/acce OCYyIIeCTB/IsSIeTCS 4Yepe3 HCII0/Ib30BaHWEe Kak OOIIMX
€CTeCTBEHHO-HAYUHbIX TOHATUM, TaK W TOHSTUM, SB/SIOLIUXCS CUCTEMHBIMU
[T OTZe/IbHBIX [IPpeMeTOB eCTeCTBeHHO-HAayYHOr 0 LIUKJIA.

OO1ue  ecTeCTBeHHO-Hay4yHble TIOHSITHS: sIBJIEHWEe, HayuHbIA (haKT,
rUroTe3a, 3aKOH, TEOpUS, aHa/lu3, CUHTe3, KaaccuduKalus, MepruojUuHOCTb,
HabJTr0/leHre, U3MepeHue, SKCIIepUMEeHT, MO/Ie/TUPOBaHue.

dusrka: Marepus, IHeprus, macca, aToM, 3JIeKTPOH, MOJIeKyJa,
JHepreTUUeCKHWil ypOBEeHb, BEIeCTBO, Te/l0, 00bEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, (hr3nyecKre BeJTMUUHbI U e[JUHULIbI UX U3MepeHUsl.

Buonorus: KieTka, opraHu3mM, buocdepa, oOMeH BelleCTB B OpraHU3Me,
doTocuHTe3, OGUONOTUUECKHA aKTUBHBIE BelllecTBa (0O€NKH, YT/IeBOJbI, KHUPHI,
(hepMeHThI).

leorpadusi: MuHepa/ibl, TOpHble TIOPO/bl, TIOJIe3HbIE UCKOTaeMble,
TOIIUBO, PeCypChl.

TexHosorus: nuileBble MPOAYKTbl, OCHOBBI PAallMOHA/ILHOIO MUTaHUS,
MOIOLLIUe Cpe/iCTBa, JIeKapCTBeHHbIe U KOCMeTUYeCKue rperaparbl, MaTepuasibl
W3 UCKYCCTBEHHbBIX U CUHTeTUYECKUX BOJIOKOH.

11 K/TACC
OBIIASA 1 HEOPTTAHNYECKASA XNUMUA

TeopeTnuecKkue 0CHOBbI XUMUHU

XUMHUUeCKUU 37eMeHT. AToM. fApo aToma, M30TOIbl. JeKTPOHHas
000/10UKa. DHepreTHUYeCckre YPOBHU, TTOyPOBHU. ATOMHbBIe OpOuTay, s-, p-, d-
y7ieMeHThl. OCOOEHHOCTH pacripe/iesieHus 3/IeKTPOHOB 10 OpOWTa/IsIM B aTOMax
3/IeMEHTOB TePBbIX UeThIPEX MepUo/ioB. DJIeKTPOHHAst KOH(PUTypalusi aTOMOB.

[Teppoanueckuii 3akoH U Ilepuoguueckasi cuUCTeMa XUMUUECKUX
snemeHtoB [I. W. MenpgeneeBa. CBsi3b NEpPUOJUYECKOTO 3aKOHA WU



[TepyoiuecKO CHUCTeMbl XHUMHYeCcKux 3neMeHTOB [I. . MeHjeneeBa C
COBpEMEHHOM TeOpHWeM CTpPOeHHs aTOMOB. 3aKOHOMEDHOCTH H3MeHeHUs
CBOUMCTB XMMHWUECKUX 3/IEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CJIOXKHBIX
BellleCTB MO TpyIIaM W nepuojaM. 3HaueHue MNepUoUUecKoro 3akOHa B
pPa3BUTHH HAyKHU.

CtpoeHure BeljecTBa. XHWMHW4YeCKas CBS3b. BHIbl XWMHWUECKOW CBSI3U
(KoBaJileHTHasi HeroJIsIpHas U TOJISIpHasi, MOHHasi, MeTa/yinueckast). MexaHu3Mbl
o0Opa3oBaHUsT KOBAJIEHTHOM XWMHUYECKOW CBSi3u (OOMEHHBIM UM JOHOPHO-
aklenTopHbii). BogopoaHas cBsizb. BaneHTHOCTb. DneKTpPOOTPHULIATeTbHOCTb.
CreneHb OKWC/IeHUSs. VIOHBI: KATUOHBI U aHUOHBHI.

BellectBa MOJIEKY/ISDHOTO ¥ HEMOJIEKY/ISIDHOTO  CTPOEHHUs. 3aKOH
MOCTOSIHCTBA  COCTaBa  Bel[eCTBA. TUIbl  KPUCTA/UVIMUECKUX  PEIIETOK.
3aBHMCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTA/JIAYECKOU PeIIETKHY.

[ToHsiTHEe O JUCHepCHBIX cucTeMaX. VICTUHHBIE M KOJIJIOUHbIE PaCTBOPHI.
MaccoBasi 1oJis1 BellleCcTBa B pacTBOpe.

Knaccudukaiuss ~ HeopraHU4eCKux  COe[MHEHUI. HomeHnknaTypa
HEOpPraHMYeCcKUX BelecTB. ['eHeTHUeCcKas CBA3b HEOPraHWUeCKUX BeleCTB,
MPUHA//IeXXalMX K pa3/IMuHbIM K/1acCaMm.

XuMuueckasi peakius. Krnaccudukaiss XUMUUYECKHMX peaklydid B
HEOPraHWYeCcKOW ¥ OpPraHUueCcKOM XUMHUU. 3aKOH COXPaHEeHUs] MacCChl BelleCTB,
3aKOH COXPaHeHUs U TIpeBpalleHrsl SHePryuuy NPy XUMHUUYeCKUX peakl[ysX.

CKOpOCTh peaki[ud, €& 3aBUCMMOCTb OT pa3/iMuHbIX (PAKTOPOB.
ObpaTuMbie peakiuu. XUMUUYeCKOe paBHOBecwe. DakTopbl, BAMSIOINIME Ha
COCTOgHHe XUMUYeCcKoro pasHoBecus. IIpunin Jle [latense.

OnekTposiTideckass gucconuanysa. CunbHble W Cabble 371eKTPOUTHI.
CpeJia BOJHBIX paCTBOPOB BeILleCTB: KUC/asi, HeUTpasbHasi, L[e/I0uHasl.

OKUC/IUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKLIUU.

OKCrepuMeHTa/IbHble METO/bl W3y4eHUsl BeIeCTB U UX TMpeBpallleHuu:
JeMoHcTparus Tabsui] «[leproarueckass cucTeMa XUMUUECKHAX 37eMeHTOB [].
. MeH/[ienieeBa», u3yueHre Mojie/iel KpUCTa/TndecKuX pemieéTok, HabsroeHne
¥ ONHMCaHWe [eMOHCTPAI[MOHHLIX M J1abOpaTOPHBIX OMBITOB (pa3/ioyKeHre
MepoKCHUa BOAOPOAA B MNPUCYTCTBUU KaTaau3aTropa, OIpezesieHue Cpefbl
pacTBOPOB BeLeCTB C MOMOILIBK YHUBEPCATbHOIO WHAWKATOpPa, peakLyu
HMOHHOTO 0OMeHa), TIpoBeZieHe TIPAKTHUUeCKOW paboThl «BriusHUe pa3muyHBbIX
(haKTOpPOB Ha CKOPOCTh XUMUUECKOU peaKLu».

PacuéTHbie 3aaun.

PacuéTel 1O ypaBHEHMSIM XUMHWUECKUX peaklydid, B TOM 4YMCJIe
TePMOXUMHUYECKHE PaCUéThbl, PaCYEThl C UCIOJIb30BAHUEM MOHSTHUSL «MaCCOBast
JIOJIS1 BeleCTBa».

Heoprannueckass xumus

Hemertamnbl. Tlonoxkenve Hemerta/uioB B Ilepuoguyeckord cucteme
XUMHUECKUX 3/1eMeHToB 1. V. MeHzieneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nuecKre CBOMCTBA HEMETA/IOB. AJIIOTPOMNUs HeMeTas/yIoB (Ha IpuMepe
KUCJI0pO/Ja, cephbl, pocdopa u yriaeposa).

XUMHUeCcKre CBOMCTBA B)KHEMIIIMX HEMeTa/lJIOB (ra/ioreHoB, Cephbl, a30Ta,
docdhopa, yriepoja U  KpemMHHUs)) U HUX COeUHEHWM  (OKCHU/OB,
KHCJIOPO/ICO/IeprKalliuX KUC/IOT, BOJAOPOJHBIX COeJUHEHUH).

[IprMeHeHMe Ba)KHEUIIINX HEMETA/VIOB U UX COeJJUHEHUN.

Metannel. [Tonoxenue metannoB B [leprogrueckoit CUCTeMe XUMHAUECKUX
ynemeHToB 1. WM. MeHgeneeBa. Oco0EHHOCTH CTPOEHHUSI 3IEKTPOHHBIX



ob6os10uek aromoB MeTasuioB. O61He husnyeckre cBoiicTBa MeTa/lioB. CIiyiaBbl
MeTaJl/IOB. DJIEKTPOXUMHUUECKUM Psifi HaTlpsDKeHU MeTaJslioB.

XUMHUeCcKre CBOMCTBA Ba)KHEMIIMX MeTasyIoB (HaTpuM, KaluM, KaJabLUM,
MarHui, alFOMUHUM, [IUHK, XPOM, >Kejie30, Me/lb) U UX COeJJMHEeHUH.

Ob1ue criocoObl MoMyyeHUs: MeTa/lioB. [IprMeHeHHe MeTaslyIOB B ObITY U
TeXHUKe.

OKCrepuMeHTa/IbHble METO/bl W3yYeHUsl BeIeCTB U UX TMpeBpalleHuu:
M3ydyeHue KOJUIeKIIMA «MeTasuibl U CI/IaBbl», 00pa3lioB HEMETA/I/IOB, pelleHHe
9KCIIepUMEHTA/IbHBIX 3a/au, HaO/IIoeHre W OIHMCaHHe JeMOHCTPALIMOHHBIX U
71ab0paTOpPHBIX  OIBITOB  (B3aMMOZEMCTBHE THADOKCH/A  aMIOMUHUS — C
pacTBOpaMy KHCJIOT U IIleJioueld, KaueCTBeHHble peaKIMd Ha KaTHUOHBI
MeTaJljioB).

PacuéTHbie 3aaun.

PacuéTbl MacChl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJTMUECTBY
BeIl[eCTBa, Macce WA 00bEMY OZHOTO U3 yYaCTBYIOIIMX B PeaKI[UH BeIIecTB,
pacuéTtel Macchl (06bEMa, KOMMUecTBa Bell[eCTBa) IMPOAYKTOB peakKlUd, ecu
O/IHO U3 BelleCTB UMeeT TIPUMeCH.

XHUMHUA U )KU3Hb

Posib xumMuM B 06ecrieueHNH 3KOJI0THUeCKOi, SHepreTUUeCKOu U TUIIeBOH
6e3011aCHOCTH, PA3BUTHH MeAULIMHBI. [IOHSATHEe 0 HAayuHBIX METO/aX IMO3HaHUs
BeIeCTB U XMMUUECKUX peaKLIUi.

[MpencraBnenuss 00 0OMMX HAyYHBIX TIPUHIUIAX ITPOMBIIIIEHHOTO
MOTyUYeHUs] BOKHEUILINX BellleCTB.

UenoBek B MHpe BeIeCTB U MaTepHaJ/iOB: BaKHEMIIIMe CTPOMTE/IbHbIE
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpaCK, CTeK/IO, KepaMHKa,
MaTtepuasbl [Js1 371IeKTPOHUKM, HaHOMaTepHraJ/ibl, OpraHuueckre U MUHepasbHble
yI00peHusl.

XUMHUS ¥ 3[0pOBbe ue/ioBeKa: IpaBu/a WMCIO0J/b30BaHUS J1€KapCTBEHHBIX
IperaparoB, TpaBWIa 0e30IacHOr0 MCIIO/Ib30BAHMS IIperapaToB OBITOBOI
XVMMMH B MIOBCEIHEBHOU >KU3HM.

MeskripeimMeTHbIe CBA3M.

Peamu3aiisi  MeXNpeAMETHBIX CBsi3ed Tpd  u3yueHUW oOIen u
HeOpraHnyeckor xvMuM B 11 Kjlacce OCYyLIeCTBJISIETCSI Yepe3 HCI0/b30BaHUe
Kak OOII[UX ecTeCTBeHHO-HAyYHbIX TIOHATHN, TaK W TIOHSITUN, SIBJISFOIIAXCS
CUCTEeMHBIMHU /151 OTAEe/bHBIX MMPeIMEeTOB eCTECTBEHHO-HAYYHOT' 0 LIUK/Ia.

OOb111e ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TeOpUsl, aHa/lW3, CHHTE3, KIacCU(pHUKalYs, TNepUoAUUYHOCTb, HaOmro[eHue,
9KCIIepUMEHT, MO/le/IMpOBaHue, U3MepeHue, sIBeHue.

@du3uKa: mMarepusi, SHeprusi, Macca, aToM, 3J€KTPOH, TPOTOH, HEWTPOH,
WOH, WU30TOI, PaJAUOAKTUBHOCTb, MOJIEKYy/d, SHEpPreTUYeCKUul YpPOBEHb,
BEI[eCTBO, Tej0, O0BEM, arperaTHOe COCTOSHME BeIeCTBa, (QuU3NUecKue
BeJIMUMHBI Y €/JUHULIbI UX W3MepeHUs], CKOPOCTh.

Buonorusi: KieTka, OpraHmsM, 3KOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHThI, BUTAMUHBI, 0OMEH BeII[eCTB B OpraHu3Me.

leorpadwus: MuHepasbl, TOpPHbIe TIOPO/IbI, TI0JIe3HbIE HCKOIaeMbIe,
TOIJIUBO, PECYPCHI.

TexHonorus: XMHnuyecKasa MNPOMBIII/IEHHOCTD, MeTaJ/lJ1Iyprus,
MMpoOu3BOACTBO CTPOUTEJIbHBIX MaTepuaJjioB, CeJ/IbCKOXO035MCTBEHHOe
IMMpou3BO/ACTBO, MMuIieBast MMPOMBIII/IEHHOCTD, Cl)apMaI_IEBTI/I‘—IECKaH

IMPOMBIII/IEHHOCTD, MPOMU3BOACTBO KOCMETHUUYECKHUX IIperiapaToB, IIPOKM3BO/ACTBO



KOHCTDYKLIMOHHBIX MaTepHraJioB, 3JIEKTPOHHAaA MNPOMBIII/IEHHOCTBD,
HAHOTEXHOJIOT'UH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
Xumn  HA  BA3OBOM  YPOBHE  CPEIHEI'O  OBIIEI'O
OGBPA3OBAHNIA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaB/mvMBaeT TpeOOBaHUS K pe3y/JbTaTaM OCBOEHUS
00yuaroIMMHCs TIPOrpaMM CpefHero oOimero o6pa3oBaHUs (JTMUHOCTHBIM,
MeTaripe/IMETHbIM U TpeAMeTHbIM). HayuHo-MeTOAMUeCcKoll OCHOBOU s
pa3pabOTKM TJIaHUPYeMbIX Pe3yJ/IbTaTOB OCBOEHUS TIPOrpaMM CpeiHero o0bIIero
00pa30BaHUs SABJISIETCS CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO/I.

B COoOTBeTCTBHUM C CUCTEMHO-ZAESTEeTbHOCTHBIM TOAXOJOM B CTPYKType
JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUS Tpe/iMeTa «XHWMUsI» Ha YPOBHE Cpe/IHero
ob11iero obpa3oBaHUs Bbi/le/IeHbI C/ie/[yOLl1e COCTaBJISIOIINE:

0CO3HaHWe O00YyYarol[UMHUCS POCCHUHCKOM TPakJaHCKOW WAEHTUYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/TbHOCTH U CaMOOTPe/IeJIEHUIO;

Ha/IMure MOTHBALMU K 00yUeHHIo;

1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHMX YOeXJeHWH JUYHOCTH Ha
OCHOBE KJ/IFOUEBBIX IIEHHOCTeM W HCTOPUYECKUX Tpajuiiuii 6a30BON HayKu
XUMUWY;

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIMUXCSi PYKOBOZACTBOBAThCS B CBOeM
JleATeJIbHOCTU 1[eHHOCTHO-CMBIC/IOBBIMU YCTaHOBKaMU, MPUCYILIUMU LI€JIOCTHOM
CHCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/iMuye TIPaBOCO3HAHUS JKOJIOTUUECKOW KYJIbTYphl U CIIOCOOHOCTH
CTaBUTb 1[e/IU U CTPOUTh >KU3HEHHbIEe T1JIaHbI.

JInuHOCTHBIE pe3y/ibTaThl OCBOEHHUS MpeaMeTa «XHMUsS» [TOCTUTalTCs B
eIMHCTBe y4yeOHOM W BOCIUTATe/NLHOM [esITelbHOCTY B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU
L[EHHOCTSIMU Y HZiealaMd POCCUMCKOTO TPayKJaHCKOTO 00IIleCcTBa, IPUHSTHIMU B
o0I1lecTBe HOpMaMH ¥ TIpPaBW/IaMH TIOBe/IeHHs], CTIOCOOCTBYIOIIMMH MpoIieccaM
CaMOIO3HAHMS, CAMOPA3BUTUSI U HPABCTBEHHOIO CTAHOBJIEHUSI JIMUHOCTH
00yUaroIUXCsl.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TMpeaMeTa «XHMHS» OTPa)KaroT
chOpMUPOBAHHOCThL OMbITa MO3HABaTebHOW U TIPAKTUUECKOU esiTelbHOCTH
00yuaroIMXcs 10 pear3aliy MPUHATHIX B 00IIleCTBe 1IeHHOCTe|, B TOM UHCIIe
B UaCTH:

1) rpa)k/JaHCKOr0 BOCIIMTAHUA:

OCO3HaHUSI  OOyYaroIIMMHCS CBOMX KOHCTUTYI[MOHHBIX TIpaB U
00s13aHHOCTe, yBa)KeHHs K 3aKOHY U IPaBOTIOPSKY;

Mpe/JCTaB/JeHUs O COLMaJbHBIX HOPMAaxX W MpaBWIaX MEeXIMYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUECKOW [esATe/IbHOCTU TIpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbBIX U M03HaBaTeIbHbBIX 3a/lay, BHITOJIHEHUH
XUMUYECKUX 3KCTIePUMEHTOB;

CrIocOOHOCTU TOHWUMAaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHaM3e pa3/InyHbIX BUIOB yueOHO esaTeTbHOCTH;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLLEHUS] K MCTOPUUYECKOMY M Hay4YHOMY Hac/ieJUr0
OTeueCcTBeHHOM XMMUY;

yBa)KeHUsI K TIPOLIeCCy TBOpUECTBa B 00JIACTH TeOPUM U TIPAKTUUECKOTO
TpUMeHeHUsI XMMUH, 0CO3HAaHUS TOTO, UTO JIOCTW)KEeHUSI HayKU eCTb pe3ysbTaT



JUTMTEe/IbHBIX  HAaOMIOZIEHWH, KPOIOT/IMBBIX SKCIIePUMEHTA/bHBIX TIOMCKOB,
MOCTOSIHHOT'O TPY/la YYEHbIX U MPAKTUKOB;

VMHTepeca W TO3HaBaTe/lbHbIX MOTHMBOB B TOJyUeHUU U TOC/e/AyIoleM
aHanmu3e  UHGOPMAlMM O  TIepPeioBbIX  JOCTWD)KEHUSIX  COBPeMeHHOMU
OTeueCTBeHHOM XHMMUY;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TIOBe/IeHUS;

CocOOHOCTM  OLIeHWBaThb CUTYyallud, CBs3aHHbIE C XUMHUYECKHUMH
sIBJ/IEHUSIMM, U TIPUHUMATh OCO3HaHHbIe pellieHusl, OPUEeHTUPYSICh Ha MOPAJIbHO-
HpaBCTBeHHbIe HOPMbI U LIeHHOCTH;

TOTOBHOCTH OllIeHUBaTh CBOE TOBe/ieHre U MOCTYNKWA CBOMX TOBapHIIel C
TO3UILMH HPAaBCTBEHHBIX U ITPAaBOBBIX HOPM M OCO3HAHWE IIOC/TEeACTBUN 3TUX
MOCTYTIKOB;

4) ¢hopMupoBaHMs KY/IbTYPbI 3/10POBbSI:

MOHMMAaHUS 1[eHHOCTeM 370poBoro M 0Oe3omacHoro obpasa JKH3HH,
He00X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (pU3nUecKoMy U
TCUXUYECKOMY 3/10POBbIO;

cobmofieHrst TIpaBWl Ge301MacHOTO OOpallieHWsl C BelljeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPY/I0BOU [1eATe/IbHOCTY;

MOHMMaHUsl 1IeHHOCTW TMpaBWI WHAWBUAYATbHOTO U KOJIJIEKTHBHOIO
0e30racHOrO0 TIOBe/IEHUSI B CHUTYAl[USX, YTPOXKAIOIIUX 3/[0POBBI0 UM >KU3HU
JIofieu;

OCO3HaHUS  TIOCHAeACTBUM W HENMpUSATHS  BpeJHBIX  IIPHUBBIUEK
(yroTpebJ/ieHus a/IKOT0J1sl, HADKOTUKOB, KYPEHHUS);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCCe0BaTeIbCKOM
JesiTeIbHOCTH, OOII[eCTBeHHO TI0/Ie3HOM, TBOPUYECKOW U JPYTHMX BHZAX
JlesiTeTbHOCTY;

YCTAaHOBKM Ha aKTUBHOE YyuacThe B pelleHuM T[paKTUUeCKuX 3ajad
COL[Ma/IbHOM HarlpaB/e€HHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VHTepeca K IMpaKTUUeCKOMYy H3y4yeHUIO TMpodeccuil pa3iMuHOro poja, B
TOM UMCJIe Ha OCHOBe TIPUMeHeHMsI TIpeZMeTHbIX 3HaHUM 110 XUMUH;

yBaKeHUsI K TpyAy, JOJsM TpyJa U pe3yabTaTaM TpY/A0BOM
JlesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbLIOODY WHVWBUJYaJbHOU TPaeKTOPUU
obpa3oBanust, Oyaylied nmpodeccun U peasn3allid COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMHH, NUHTEPECOB
1 motpebHOCTel 0011eCTBa;

6) 3K0/10ru4eCcKoro BOCIIUTaHUSA:

9KO0JIOTUYECKH 1]esieco00pa3HOro OTHOIIIEHHS K TIPUPO/ie, KaK MCTOUHUKY
CylL[eCTBOBaHUs KHU3HU Ha 3eMie;

MOHUMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0seM, BIUSHUS
5KOHOMMUYECKHUX MPOLIeCCOB Ha COCTOsTHUE TIPUPOHON 1 COLIUA/IbHOM Cpe/ibl;

OCO3HaHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUM XUMUHU /IS
pellieHUsi BOTIPOCOB paliiOHaIbHOTO MPUPO/I0T0JIb30BaHUS;

aKTUBHOTO HENpUSITUSL [JeWCTBUM, TPUHOCSALIMX BpeJ, OKpY’Karollen
TIPUPO/IHOM Cpejie, yMeHUsI TIPOTHO3UPOBaTh HeDO/IaronpUsiTHbIE YKOJIOTUUECKHe
ToCeICTBYS MpeANpUHUMaeMbIX JeMCTBUM U IpeJOTBpaIlaTh UX;

Hau4usi Pa3BUTOTO  SKOJIOTUUECKOTO  MBIIIJIEHUs, 9KOJIOrMuecKou
KYJIbTYpbI, OIbITa JesiTe/TbHOCTU SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKAaTUBHOM 1 COLMATbHOM



MPAKTHKEe, CIMOCOOHOCTH W yMeHHWs aKTHBHO IIPOTHUBOCTOSITH W/€0JIOTHU
xemohoouu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTU MUPOBO33pPEHHs], COOTBETCTBYIOIL[EI'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U 00I1[eCTBeHHOMN TIPaKTUKWY;

MOHUMaHUsl CcreludUKU XUMUM KakK HayKd, OCO3HaHUsS e& pou B
dhopMUpOBaHMHK PALIMOHATBLHOTO HAYUHOTO MBbIIIJIEHUSs, CO3/IaHUU 1]e/IOCTHOTO
ripe/icTaB/IeHUst 00 OKpY»Karoll[eM MHUpe Kak O eJUHCTBe IMPUPO/bI U UesloBeKa, B
MO3HAHWUM TIPUPO/JHBIX 3aKOHOMEPHOCTeM U peIlleHHWd TpPoOieM COXpaHeHUs
TIPUPO/JHOTO PaBHOBECHUS;

yOeXXIEHHOCTM B 0CO00M 3HAUMMOCTU XWUMHHM [I/I1  COBpPeMeHHOM
LMBWIM3AllUM: B €€ T'yMaHWCTUYeCKOW HarpaB/ieHHOCTM W BaXKHOU DOJU B
Co3llaHMM HOBOW 0a3bl MaTepuanbHON KYJ/bTYpbl, peIlleHUH T100aTbHbIX
1po0J/ieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBA — ChIPhEBOM, SHEPreTHUYeCKOow,
MUIIIEBOM YW KOJIOTHYeCKOoW 06e30r1acHOCTA, B PA3BUTHH  MeUIIVHBI,
obecrieueHUH yCJIOBUH YCITEITHOTO TPYy/ia U 3KOJIOTHYeCKH KOMGMOPTHOU >KU3HU
Ka)K/IOT0 ujieHa 0011eCTBa;

eCTeCTBeHHO-HayYHOW TI'DaMOTHOCTH: TIOHMMaHUS CYIIHOCTH MEeTO/I0B
MO3HAHWS, WCIO/Mb3yeMbIX B €CTeCTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Ib30BaTh TIO/yyaeMble 3HAHWS [l aHa/u3a U OOBSICHEHUs SIBJIEHUM
OKpY’Kaloll[ero Mupa M TPOUCXOASIIUX B HEM W3MEHEHWW, YMeHUs JeaThb
000CHOBaHHbIE 3aK/TIOUEHHsI Ha OCHOBE HAyUyHBIX (DaKTOB M WMEOIIUXCS
JTAaHHBIX C 1]e/bI0 TI0/TyYeHUs JOCTOBEPHBIX BbIBO/IOB;

CrIoCOOHOCTH CaMOCTOSITe/IbHO HCTIO/Ib30BaTh XUMHUUECKHe 3HaHUS [IJIs
peliieHus Ipo0JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

MHTepeca K MO3HaHUI0 U UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTY;

TOTOBHOCTA ¥ CIIOCOOHOCTH K HENpepbIBHOMY 00pa30BaHUI0 U
camMoobpa3oBaHUIO, K AaKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUW 110 XUMHH B
COOTBETCTBUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMU;

vHTEepeca K  ocobeHHOCTAM  TpyAa B  pa3iduHbix  cdepax
npoeCcCroHa/NbHOM [1eITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MeTarnpeameTHble pe3y/abTaThl OCBOEHHsI yueOHOTO TipegMeTa «XUMUS»
Ha ypoBHe cpeziHero o061iiero o6pa3oBaHusl BK/IIOUALOT:

3HauMMble 15 (OPMUPOBAHUS ~ MHPOBO33DEHHUSI  OOYYarOIIUXCS
MeXXAUCLIUTIMHAPHbIE (Me>xTipeiMeTHbIE) o0I1leHayYHbIe TIOHSITUS,
oTpaXkaroll[ye 1IeJIOCTHOCTh HayyHOW KapTHHBI MUpa U crneluduKy MeTO/0B
MO3HaHWs, MCIO0J/Ib3yeMbIX B eCTeCTBEHHbIX HayKax (MaTepusi, BelleCTBO,
SHeprusi, siBJeHue, MPOLECC, CUCTeMa, HayuHbIW (PAKT, TIPUHLUIM, TUIOTe3a,
3aKOHOMEpHOCTb, 3aKOH, Teopus, WCCefoBaHWe, HabroZieHWe, W3MepeHHe,
5KCMEPUMEHT U Apyrue);

yHUBepCaJbHbie yueOHbIe JlercTBYs (mo3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, DeryJATHBHbIE), obecrieunBatoiye ¢GopMHUPOBaHHe
(yHKIMOHATBFHOM TPaMOTHOCTH U COLIMATbLHOW KOMITeTEHITUHM 00YUaroInXCs;

CI0COBHOCTH 00yuaroImxcs HCTI0/Th30BaTh OCBOEHHbIE
MeXIUCLIUTUVIMHApHbIE, MHPOBO33peHUeCKHWe 3HaHWs U  yHUBepcajbHble
yueOHbBIe eMCTBUS B TTO3HABaTeTIbHOM M COL[MATbHOMN TIPAaKTHKe.



MertanpegMeTHble pe3yJ/bTaTbl OTPakarOT OBJaZileHUWEe YHHBEPCAJTbHBIMU
yueOHBIMK  TI03HABaTebHBIMH, KOMMYHUKAaTUBHBIMA W  PETYISTUBHBIMU
JIeCTBUSIMU.

OB/ajileHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HABaTe/IbHBIMH
eCTBUAMM:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoO/ieMy,
BCECTOpPOHHE e€é pacCMaTpuBaTh,

onpezensaTb LieJU [lesSTe/TbHOCTH, 3ajiaBasi IapamMeTpbl U KPUTEpUU UX
JIOCTV)KEHHUS, COOTHOCUThb pe3y/bTaTbl [JeATeJIbHOCTU C T[OCTaBJIeHHbIMU
LIe/ISIMU;

HCM0JIb30BaTh MPU OCBOEHWUU 3HAHWM TIPHUEMBI JIOTUUECKOTO MBbILILJIEHUST —
BbI/IE/ISITh XapaKTepHble TIPU3HAKU TOHSATUN U yCTaHaBIMBATh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TTIOHATHS /151 00BbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJIeHUH;

BBHIOMpAaTh OCHOBAaHUS W KPUTEPHM [Jid KIaCCUGMUKALMK BeIeCTB U
XUMUUECKHX peakliyii;

yCTaHaB/IWBaTh TMPUUMHHO-C/I€[CTBEHHbIE CBS3M MEXAYy HW3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUeCKHe pacCyxaeHus (MHAYKTUBHbIE, [1eyKTUBHbIE, 10
aHaJ/IOTMH), BBISB/ISATH 3aKOHOMEPHOCTH M MPOTHUBOpeUrs B pacCMaTpPUBAaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/THOUEHUS;

MPUMEHSITb B TMpOL[eCCe  TO3HaHWs, HCIOJAb3yeMble B  XUMUU
CUMBO/IMUYeCKHe  (3HAKOBbIe)  MOJle/l, IIpeo0pa3oBbIBaTb  MO/E/IbHbBIE
Mpe/iCTaB/IeHUs1 — XUMHUUEeCKUM 3HaK (CUMBOJI) 3/eMeHTa, XUMHuecKas
dopMysia, ypaBHeHHWE XUMHWUECKOW peak[MM — TP PpellleHur YyueOHbIX
rO3HaBaTe/bHbIX U TIPAaKTUUeCKHUX 3ajlau, MPUMEHSITb Ha3BaHHbIE MO/le/IbHbIe
Tpe/iCTaB/IeHUsI [/ BbISIBJIEHUSI XapaKTepHbIX MPU3HAKOB M3yuaeMbIX Bell[eCTB
1 XUMUUECKHX peakLIUi.

2) 6a3oBbBIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJIaJIeTb OCHOBAMM METO/IOB HayUHOI'O MO3HAHUS BelleCTB U XUMUYECKUX
peakiui;

dopMynupoBaTh 1leIM M 33/laud  UCCJe[iloOBaHUs,  HWCII0/Ib30BaTh
MOCTaB/ieHHble U CaMOCTOSITe/IbHO C(POPMY/IUPOBAaHHBIE BOIPOCHI B KauecTBe
WHCTPYMEeHTa T03HaHUSI U OCHOBBI /IJi1 (DOPMUPOBAHUS TUIIOTE3bI 110 MIPOBEPKe
MPaBU/IbHOCTU BbICKA3bIBaeMbIX CY>KIEeHU;

B/Ia/IeTh HaBbIKaMU CaMOCTOSITE/IbHOIO IIJIaHUPOBAHUS W TPOBeJeHUs
yUeHUYeCKUX JKCIIePUMEHTOB, COBEpIIEeHCTBOBATb yMeHUs HaO/ofaTh 3a
XOIOM  TIpoLlecca, CaMOCTOSTEeNbHO TPOTHO3UPOBaTb €ro  pe3yJbTarT,
dopmysvpoBath 00001leHHSI W BBIBOJbI OTHOCHUTENBHO JOCTOBEPHOCTH
pe3y/nbTaTOB HMCC/Ie0BAHMS, COCTAB/ISATh 000CHOBAHHBLIM OTYET O MPO/e/IaHHOMN
pabore;

nproOpeTaTh OMBIT YUEeHWYeCKOW UCCIel0BaTeNbCKOM U TPOEKTHOU
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJTBHOMY
MOMCKY METO/IOB pelleHHs MNPAKTUYeCKUX 3a7ay, NPUMEHEHWUI0 Pa3/MYHbIX
METO/I0B IO3HAHUSI.

3) pa6ora c uadopmanuei:

OPHEHTHPOBAaThCSl B Ppa3/IMUHBIX HCTOUHMKAX UWHGOpMaluu (Hay4yHO-
TOMy/ISIpHAasl JIUTepPaTypa XUMUUECKOTO COZIep>KaHUsl, CTIpaBOYHbIE ITOCOOHS,
pecypchl IHTepHeTa), aHaIM3upoBaTh UH(OPMaL[MIO0 pa3IUUHbIX BU0B U (hOpM



Npe/iCTaB/ieHUs, ~ KPUTHUUeCKW  OIeHWBaTb €&  JI0OCTOBEPHOCTb U
HETIPOTUBOPEUNBOCTH;

(opMy/IpOBaTh 3aMpOChl U TIPUMEHSATh Pa3/IMUHbIe METObI TIPU TTOMCKe U
orbope wuHpoOpMaIK, HeOOXOAWMOM [/ BBIMOTHEHUs YyuyeOHBIX 3a7adu
OIpe/ie/IEHHOr 0 TUIIA;

NproOpeTaTh OMBIT MCI0J/Ib30BaHUS MH(POPMAIJMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTVM 1 PA3/TMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh ONTUMAIBHYIO (HOpMYy  Ipe/CTaB/IeHUsS
vHbopMaLuy (CXeMbl, TPaQUKH, JUarpaMMbl, TaO/ULbI, PUCYHKHU U [IPyTHe);

WCTI0/Ib30BaTh HAyYHbIM $I3bIK B KaueCcTBe Cpe/cTBa mMpu paboTe C
XUMUYeCKou uH(opMaleli: NpUMeHSTh MeXXIpeJMeTHble ((dusnueckrve u
MaTeMaTUueCKrWe) 3HAaKMW U CAMBOJBL,  (GopMmynbl, abO6peBHATypHI,
HOMEHKJ/IaTypy;

WCTI0/Tb30BaTh W TpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHE Cpe/iCTBa
HarJIiIHOCTH.

OB/1afieHHe YHHBEPCA/IbHBIMA KOMMYHUKATUBHBIMH A€ CTBUAMM:

3aJjaBaTh BOIIPOCHI IO CYII[ECTBY 0OCY>KJaeMOM TeMbl B XOjle Auajora
W/WNMA IACKYCCHH, BBICKA3bIBaTh WjeH, (OPMYJ/MPOBATh CBOW TIPeI0KEHUS
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1aul;

BBICTYTIATh C Tpe3eHTaljel pe3y/IbTaTOB IM03HaBaTeTbHOU AesiTe/TbHOCTH,
MOJIyUeHHBIX CaMOCTOSITEJIbHO W/IM COBMECTHO CO CBEPCTHUKAMHM IIpH
BLITIOJTHEHUM XUMUYECKOro 3KCIIepUMeHTa, IIPaKTUYeckod paboThl  TI0
HCC/Ie/JOBAaHUIO CBOMCTB M3y4YaeMbIX BEIlleCTB, peaau3al[ii yueOHOTo TIpoeKTa U
copMy/IpOBaTh BBIBO/IBI TI0 pe3yJ/ibTaTaM MPOBEeAEHHBIX UCC/IeOBAHUNA TTyTEM
COTJIaCOBaHUS MO3ULIUN B X0/ 00CYyKAeHUs 1 0OMeHa MHEHUSIMH.

OB/laieHHe YHUBEPCA/IbHBIMHU PeryIsSTHBHBIMH JeMCTBUSIMU:

CaMOCTOSITE/IbHO TU/IAHMPOBATh U OCYLUECTB/ISITH CBOIO IO3HABATE/bHYHO
AeATENbHOCTD, ONpe/esss eé Lend W 3aJaud, KOHTPOJMPOBAaTb W MO Mepe
HeoOX0UMOCT KOPPEKTHPOBaTh TIpe/jlaraeMblii aJrOpUTM [JeHCTBUN TMpU
BBLITIOJTHEHUM Y4eOHBIX W WCC/AeI0oBaTebCKUX 3ajlay, BbIOMpaTh Haubosiee
3¢ deKTUBHBIN CIIOCO0 MX pellieHrs C yUETOM TI0/yueHUs] HOBBIX 3HAHUW O
BeIl[eCTBaX U XUMUUYECKUX PeaKI[UsiX;

OCYyIIIeCTB/ISITh ~ CAMOKOHTPO/Jb  CBOeM  [IeSiITeIbHOCTM Ha  OCHOBE
camMoOaHa/ir3a U CaMOOLIeHKHU.

IIPE/IMETHDBIE PE3YJIbTATBI

10 K/TACC

[IpegmMeTHble pe3ysibTaTbl OCBOEHUs Kypca «OpraHaueckass XUMMS»
OTpa’KaroT:

chOpMHUPOBAaHHOCTb Tpe/CTaBAeHU O XUMUUEeCKOM COCTaBJIsIOIei
eCTeCTBeHHO-HayYHOU KapTHUHbI MUPA, POJIM XWUMHUM B TO3HAHUM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILIJIEHUS] U  KY/JAbTYpbl JIMUHOCTH, €€
(byHKIMOHATPHOW TPaMOTHOCTH, HeOOXOAWMOM [/s1 pellieHus] MPaKTUYeCKuX
3aJja4 U 3KOJOTHYeCKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CUCTeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BKJIIOYaeT:
OCHOBOIIOJIararolye TMOHATUS (XUMUYEeCKHUd 3/IeMeHT, aTOM, 3JIeKTPOHHasi
obo/l0uka aToMa, MOJIeKy/a, BaJeHTHOCTb, 3JIEKTPOOTPHUI[ATEIbHOCTD,



XMMHUYeCKasi CBfI3b, CTPYKTypHas (opmysa (pa3sépHyTas W COKpal{éHHast),
MOJIb, MOJSpHas Macca, MOJIIPHBIA  O00BEM,  YIJIepOAHBbIM  CKeJieT,
cl)yHKuHOHaanaﬂ rpyIna, pajuKaa, W30Mepusi, M30Mepbl, rOMOJIOTHYeCKHHA
psifi, TOMOJIOTH, YTJIeBOJOPO/Ibl, KUCJIOPOJ W a30TCojepXKalue COeJUHEHUS,
MOHOMEP, MOJIMMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJ/ISIPHbIE COeIUHEHUS);
TeOPUM U 3aKOHBI (TeopHrs CTPOeHUs1 oprannyeckux Bemjects A. M. ByTiepoga,
3aKOH COXpaHeHHsI MacChl BellleCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XMMMH; MHPOBO33peHUYeCKHe 3HaHWs, Jiexalljie B OCHOBe ITOHWMaHUS
TPUYMHHOCTA M CUCTEMHOCTH XUMMUYECKUX SBJIeHUM, (aKToJIoruuecKue
CBeZIeHHsI O CBOMCTBAX, COCTaBe, TOJlyueHWHU U 0e30MacHOM HCII0/Ib30BaHUN
BOKHEUIIINX OpPraHUUeCKUX BeIeCTB B OBITY U IMPaKTUUeCKOU [esATebHOCTH
YyesI0BeKa;

chOpMUPOBAHHOCTh YMEHUM BBISIB/SITh XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, MCIIO/b30BATh COOTBETCTBYIOLME TTOHSATUS
TIpY ONMCAHWM COCTaBa, CTPOEHUs U MpeBpallleHu OpraHuueCcKuX CoeIMHeHNH;

chOpMUPOBAHHOCTh YMEHUM MCI0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [1Jis1
COCTaBJIEHUs] MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALLEHHOM)
dbopMyn oOpraHuuecKuxX BellleCTB U ypaBHEHUN XWUMHUUECKUX peaKLUid,
M3rOTaB/JIUBaTh MO/ MOJIEKYJI OPraHUYeCKUX BeLeCTB [Jis WUTKOCTPaLUX UX
XHMMMYECKOT0 1 MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHAB/IMBATh MPUHA/|IE)KHOCTb U3YUeHHBIX
OpraHWYeCKUX BeIIeCTB [0 HMX COCTaBy U CTPOEHUID K OMpe/e/léHHOMY
KJIaCCy/Tpymre COoeAuHeHUU (yreBOAOPOAbl, KUCIOPOJ, W a30TCOZep Kallue
COeIMHEHUs], BBICOKOMOJIEKYJ/ISIPHbIE COeJMHEeHUs), JaBaTb MM Ha3BaHUS MO
cucteMatnueckor HoMeHKnatype (IUPAC), a Takke NpUBOAUTE TPUBUAJIbHbBIE
Ha3BaHUs OT/e/JbHbIX OpPraHWYeCKUX BellecTB (3TW/EH, IPOIWJIeH, alleTU/IeH,
3TUIEHT/IMKO/b, TJIULePUH, (eHoJ1, hopMaberu/i, aljeTajib/lerusi, MypaBbUHasi
KMC/IOTa, YKCyCHas KHMCJIOTa, OJIeMHOBasi KHWCJIOTa, CTeapyuHOBasi KHUCJIOTa,
IJIF0KO03a, (DpyKTO3a, KpaxmaJl, 1je/UIHJ103a, TULVH);

chOpMUPOBAHHOCTL YMEHHUs OMpeieNsiTh BUIbl XUMHUECKOU CBSI3U B
OpraHMuYecKux coeJMHeHUsIX (OAMHApHbIe U KpaTHBIE);

chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TIOJIOKeHUsSI TeOpUU CTPOeHust
opraHnueckux BeiriectB A. M. ByrtnepoBa asisi 0ObsSCHeHHsI 3aBUCHMOCTU
CBOMCTB BellleCTB OT HMX COCTaBa M CTPOEHHs; 3aKOH COXpaHeHMsI MacCChl
BeIl|eCTB;

chOpMUPOBAHHOCThL ~YMEHHM XapaKTepu30BaThb COCTaB, CTPOeHUe,
bu3nueckre ¥ XMMHUUYeCKHe CBONCTBA THUITMUHBIX Mpe/CcTaBUTeel pa3muuyHbIX
K/JIaCCOB OpraHWuYeCcKHX BellecTB (MeTaH, 3TaH, 3TWIeH, MPOIMW/eH, alleTU/IeH,
OyTtaaueH-1,3, metunbyraaveH-1,3, 6eH30/, METaHO, 3TAHOJ, STUIEHTJIUKO/b,
rvLepyrH, dbeHol, aljeTab/eru/, MypaBbUHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a,
KpaxMas,  LeJ/UTF0JI03a, aMUHOYKCyCHas  KHC/I0Ta),  WIIHOCTPUPOBATH
FeHEeTUUYeCKYH0 CBSI3b MEX/1y HUMHU YpPaBHEHUSIMA COOTBETCTBYIOILLIUX
XUMUYECKHX peakiiuii C UCTI0/b30BaHUEM CTPYKTYPHBIX (POPMYJI;

chOpMHPOBaHHOCTh YMEeHUSsI XapaKTepr30BaTh HMCTOYHUKU
yT/IeBOJIOPOIHOTO Chipbsi (HedTh, TIPUPOAHBINM Tra3, Yrojb), CIOCOObI UX
repepabOTKU 1 TIpPaKTUUeCKOe MpUMeHeHHe IMPOyKTOB IepepadoTKy;

chOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUMCIEHUS] M0 XUMHUYECKUM
ypaBHeHHsM (Macchl, 00bEéMa, KOJTMUECTBA UCXOJHOTO BeIlleCcTBa WX MPOAyKTa
peaki[uu 0 HM3BEeCTHbIM Macce, 00BEMY, KOMUUECTBY OAHOTO W3 HCXOJHBIX
BelLleCTB WU MPOJIYKTOB PEeaKLIUN);



c(OpMHUPOBAaHHOCTb YMEHWI B/afieTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/,aX Hay4YHOrO MO3HaHUs, UCT0JIb3yeMbIX B XUMUU TPY U3yUYeHUU BeEIeCTB
M XUMHUYEeCKMX sBieHud (HabmomeHue, UW3MepeHHWe,  JKCTIePUMEHT,
MOJIe/ITMPOBAHUE), HWCIO/b30BaTh CUCTEMHbIe XWUMHWYECKWe 3HaHUS [Jis
TPUHSITUSL pellleHU B KOHKDETHBIX >KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C
BellleCTBaMU U UX NPUMEHeHUeM;

cOpMUPOBAaHHOCTb ~ YMeHHW  COO/IIO/laTh  TIPaBW/Ia  TOJb30BaHUS
XUMHUUECKON TIOCy/Iol W JjlabopaTopHbIM 00O0py/I0OBaHHEM, a TakKe TpaBUsa
oOpalljeHusi C BelljeCTBaM{ B COOTBETCTBHUHM C MHCTPYKLUSMU T10 BBITOTHEHHIO
n1abopaTOPHBIX XUMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTh yMEHUM IJIaHUPOBaTh W BBITIOMHATh XUMUUECKU
SKCrepuMeHT (TipeBpalljeHHdss OpraHWYeCKuX Bel[eCTB TIPU HarpeBaHUU,
MOJyueHWe STWeHAa W W3yUeHWe ero CBOWCTB, KauyeCTBEeHHbIe peaklyu
OpPraHWYecKUX BeIeCTB, [eHaTypanus OenKOB TMpH HarpeBaHWH, I[BETHBIE
peakijuu OeTKOB) B COOTBETCTBUM C IMpaBWaMM TEXHUKH 0e30MacHOCTH TpHU
oOpalljeHu C BelecTBaMyd U J1labopaTOpHbIM 000py/AOBaHWEM, TIPeJCTABISAThH
pe3y/ibTaThl XHMMUUECKOrO 3JKCrepuMeHTa B (opme 3anucu ypaBHeHUi
COOTBETCTBYIOIIMX peakiuii U (OpMy/IMpOBaTh BbIBOJLI Ha OCHOBE 3STUX
pe3y/IbTaToB;

chOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/M3UpOBaTh XUMHUYECKYHO
vH(oOpMal[1io, TI0/lydyaeMyl0 M3 pa3HbIX HCTOUHUKOB (CpeficTBa MaCCOBOWU
vHdopMaluu, IHTepHeT U Jpyrux);

cOpMUPOBAaHHOCTb ~ yMeHUW cobOrofaTh TMpaBWia  YKOJIOTUYECKU
1jesiecooOpa3HOro ToBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHeHUsI CBOEro 3/I0POBbSI U OKPY>Karolled MPUPOAHOU Cpefibl, 0CO3HABAaTh
OMaCHOCTh BO3/€MCTBUSI Ha >KHWBbIe OPraHU3Mbl OIMpe/le/IEHHbIX OPraHUYeCcKUX
BeIIeCTB, TMOHUMas CMbIC/T TIokKa3aTens [1/IK, moscHATh Ha MpuMepax CrocoObI
YMEHbIIIeHUs1 Y TpeJoTBpallleHusI WX BPEJHOr0 BO3/JEWCTBUSI HAa OPraHu3M
YyesI0BeKa;

JIs1 00YUaroIMXcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMHU 3/]JOPOBBSI: YMeHUe
TIPUMEHSITb 3HaHWS 00 OCHOBHBIX JOCTYITHBIX MeTO/laX TIO3HAHUS BeIeCTB U
XUMUUECKUX SIBJIEHUM;

ISl CJIeTIbIX U caboBUASIUX 00ydaroluxcs: yMeHHe WCI0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 CcucTeMy o06o3HaueHwit JI. bpaiing pgns  3arnwcu
XUMUYECKUX (GOpMYy/I.

11 K/TACC

[TpemMeTHBIE pe3y/bTaThl O0CBOeHHSI Kypca «OOimias ¥ HeopraHuyeckas
XUMUSD» OTpaXkaroT:

chOpMHUPOBAaHHOCTb TIPEe/ICTABAEHUNM: O XUMHUUYECKOW COCTaBJISIOIIei
eCTeCTBeHHO-HayYHOU KapTUHbI MHUPA, POJIM XWUMHUM B TO3HAHUM $SIBJIEHUN
npupoAbl, B (OPMUPOBAHWUM MBIIIJIEHUS] U KYJAbTYpbl JIMUHOCTH, e€é
(YHKIMOHATbHOW TPaMOTHOCTH, HEeOOXOAWMOM [/Is1 pellieHus MPaKTUYeCKUX
3aJja4 U 3KOJIOTHYeCKHM OOOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO M
TIPUPOIHOM Cpe/jie;

B/IaJleHUe CHUCTeMOM XMMHUECKMX 3HaHMM, KOTopasi BK/IIOYaerT:
OCHOBOTIOJ/Iararliye MoHATUS (XMMHUUYeCKHi 3/1eMeHT, aToM, H30ToIl, S-, p-, d-
3JIeKTPOHHbIE OpOWTA/NM aTOMOB, WOH, MOJIEKy/a, MOJb, MOJSPHbINA 00BEM,
Ba/IBHTHOCTh, 3JIEKTPOOTPHIaTe/IbHOCTb, CTeleHb OKHC/IeHUs, XUMHYecKas
CBs13b (KOBasIeHTHasi, MIOHHasl, MeTa/uInuecKasi, BO/IOpO/iHasi), KpUCTa/L/TnyecKast



peléTKa, TUMbl XUMUUECKUX PeakLUi, pacTBOP, 3/IeKTPOJIUTBI, HE3JIEKTPOJIUTHI,
3/IEKTPOJIMTUYECKas: AUCCOLMaLMs, OKHWUC/IUTE/b, BOCCTAHOBUTE/b, CKOPOCTH
XMMHUECKOU peakluM, XMMHUUeCKOe DPaBHOBECHE); TeOPUM U 3aKOHbI (Teopus
371€KTPOJIMTUYECKON AUCCOLUALIMU, epuoandyeckui 3akoH 1. V1. MeHzeneeBa,
3aKOH COXpaHeHUs1 MacCChbl BeIeCTB, 3aKOH COXpaHeHUsl Y IIpeBpallleHus
SHEPIrUuM NpPU XMMUUECKUX PeaklysX), 3aKOHOMEPHOCTH, CUMBOIMYECKUU S3bIK
XVMHWM, MHPOBO33pE€HUeCKUe 3HaHUs, Jiexaljue B OCHOBe IIOHMMaHUs
MPUYUHHOCTA U CUCTEMHOCTM XUMMUECKUX siBJIeHUH, (aKTo/ioruueckue
CBefIeHUsI O CBOMCTBAX, COCTaBe, TOJlyueHWH U 0e30MMacHOM HCII0/Ib30BaHUN
BOKHEUIIINX HeOpPraHWYeCKUX BeITeCTB B OBITY U TIPAKTUUECKOH [eATeTbHOCTH
yesI0BeKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIB/SITh XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/Ib30BaThb COOTBETCTBYIOLLUE TTOHATUS
TMPY OMMCAHUU HEOPraHWUYeCKUX BeleCTB U UX MpeBpallleHUl;

chOpMUPOBAHHOCTh YMEHUM MCM0JIb30BaTh XUMUUECKYH) CUMBOJIUKY /IS
cocTaBjieHUss (OpMy/a BellleCTB UM ypaBHEHUW XUMHUUYECKUX peaklvi,
cucteMatnueckyto HoMmeHknaTypy (IUPAC) u TpuBMasibHbBIE Ha3BaHUSA
OT/le/IbHbIX HEOPTraHWYEeCKUX BeleCTB (yrapHbli ra3, YrjaeKUC/bli ra3, aMMUakK,
rainéHasi U3BeCThb, HeraliéHasi U3BeCTb, ITUTheBasi CoZia, MUPUT U IPYTHe);

chOpMUPOBAHHOCTL yMEHUUN OIpe/ie/iiTb BaJeHTHOCTb U CTeleHb
OKH(CJIeHUSI XUMHAUeCKUX 3JIEMEHTOB B COeJWHEHUAX Pas/IMuHOr0 COCTaBa, BU[
XUMHUECKOU CBsi3U (KOBaJleHTHasl, MOHHasi, MeTa/ylndeckas, BOJOpPOJHas) B
COeIMHEHUSIX, THUIl KPUCTA/VIMYECKOM pPeIIETKM KOHKDETHOTO BellecTBa
(aToMHasi, MONeKy/IsIpHasi, IOHHAsi, MeTa/l/In4ecKasi), XapakTep Cpe/ibl B BOJAHbBIX
pacTBOpax HEOPraHUUeCKUX COeIMHeHUM;

c(hhOpMUPOBAHHOCTh yMeHUl’ yCTaHaB/IMBaTh TIPUHA/IJIe)KHOCTh
HeOpraHWYeCcKUX BeIecTB MO WX COCTaBy K OMpejie/IEHHOMY KJacCy/Tpymre
coe/liHeHUN (MPOCThle Bel[eCTBA — MeTa//Ibl W HeMeTa/l/ibl, OKCHU/BbI,

OCHOBAaHUSI, KUC/IOThI, aM(pOTepHbIe TUAPOKCU/IbI, COJTN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMbIC/ MEPUOANUECKOT0 3aKOHa
HO. WM. Mengeneesa M [IeMOHCTPHMpPOBATb €ro CUCTEMAaTHU3UPYIOLLYIO,
00BSICHUTETBHYIO U TIPOrHOCTUYECKYIO (PYHKIINM;

chOpMUPOBAHHOCThL YMEHUW XapaKTepu30BaTh 3J/IEKTPOHHOE CTPOeHHe
aTOMOB XUMHWYECKUX 37eMeHTOB 1-4 mepuozsoB Ileprogrueckor CHUCTEMBI
xumMuueckux snemeHToB /1. V. MeHjieneeBa, WCIOMb3ysl MOHATUSA «S-, p-, d-
JIEKTPOHHbIE ~ OpOWTamM»,  «IHEpPreTUYeckKWe  YpOBHW»,  OOBSCHSTH
3aKOHOMEDHOCTM HW3MEHEeHMs] CBOUCTB XWMHWYECKUX SJIEMEHTOB U UX
COeIMHEHWH MO mepuojaM U rpynnam [leprogrueckor CUCTeMbl XUMUYECKUX
snemeHTOB [I. 1. MeHpeneesa;

cOpMHUPOBAaHHOCTb YMEHWM XapakTepr30BaTh (OIMHMCHIBaTh) 0OIIHe
XMMHUECKMe CBOMCTBA HEOPraHWYeCKWX BeL[eCTB pa3/IMuHbIX KJaCcCoB,
MOATBEPKJATh CYIlleCTBOBAaHWE MeHEeTUUECKOU CBSI3U MEXAy HeOpraHuueCKUMU
BellleCTBaMU C MOMOILBI0 YPaBHEHUM COOTBETCTBYIOLMX XUMUUYECKUX PeaKl[vu;

chOpMUPOBAHHOCTh YMeHUs KIaCCUPUIMPOBaTh XUMUUECKHe Peakliy 1o
pa3/IMuHbIM TIPU3HaKaM (YMCIy U COCTaBy PearupyroluX BellecTB, TEMJIOBOMY
3¢ deKTy peakiyu, U3MeHEeHHUIO CTeTieHel OKUC/IeHUST 37IeMEeHTOB, 00paTUMOCTH
peakiuy, yUaCTUIO KaTaJnu3aropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaB/IATb YPaBHEHUsI peaKlUidi pa3/inuHbIX
TUTIOB, TIOJTHbIE W COKpAIl[éHHble ypaBHeHWs peakluid HWOHHOrO 0OMeHa,
YUUTBIBasi yCAOBUS, TIPU KOTOPBIX 3TH PEaKLUM UAYT 10 KOHLIA;



chOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTL peaklvu, TOATBep KJatolre
KaueCTBeHHbI COCTaB pa3/IMUHbIX HEOpPraHWYeCKUX BelleCTB, paclio3HaBaTh
OMBbITHBIM  TYTEM  MOHbI, TPUCYTCTBYIOIL[Me B  BOJHBIX  pacTBOpax
HeOpraHWYeCcKUX BelecTB;

chOpMUPOBAHHOCTh YMEHHM pacKpbiBaTb CYIHOCTb OKUC/IHUTETbHO-
BOCCTAHOBUTE/IbHBIX peaKlUii TIOCPe/ICTBOM COCTaBJIeHUsI 3JIEKTPOHHOTO
GasaHca 3TUX peaki[ui;

cOpMUPOBAHHOCTb ~ YMEHHM  OOBSICHATh  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOM peaki[ud OT pa3/iMuHbIX (PAKTOPOB; XapakTep CMellleHUs
XHMHUUECKOT0 PaBHOBECHS B 3aBUCMMOCTH OT BHeEIITHero BO3/1eMCTBUS (TIPHUHLIUI
Jle IllaTesnbe);

chOpMUPOBAHHOCTh YMEHWM XapaKTepu30BaTb XWMHUECKHe TMPOLiecChl,
JieXKalllie B OCHOBE MPOMBIILLJIEHHOTO TOTyYeHUsl CepHOM KUC/IOThI, aMMHUaKa, a
TakKe C(hOPMHUPOBAHHOCTH TIPeJCTaBIeHUA 00 OOIMMX HayUHBIX TPUHLIAIIAX U
9KO0JIOTUUYECKUX MPoOIeMax XUMHUUEeCKOTO IPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEeHUI MPOBOAUTH BLIYUC/IEHUS C WCI0/Ib30BaHUEM
TIOHSTUSI «MaCCOBasi ZIOJIsl BeIleCTBa B PacTBOPe», 00 bEMHBIX OTHOIIIEHUI ra30B
NP XUMHUECKUX peaKlsX, MacChl Bell[eCTBa WM O00bEMa Ta30B TI0
M3BECTHOMY KOJMUYeCTBY Bell[eCTBa, Macce wWid 00BEMY OAHOTO W3
YUaCTBYIOIIUX B peakiluM BeIecTB, TeryioBoro s¢@dekra peakijiyd Ha OCHOBE
3aKOHOB COXPaHEeHHWs MacChl Bell|eCTB, MPeBpallleHyst U COXpaHeHHsl SHePruu;

cOpMUPOBAaHHOCTb ~ YMeHWW  COO/iI0/laTh  TIpaBW/Ia  TO/b30BaHUS
XUMHUUECKON TIOCy/Iol W JjlabopaTopHbIM 00O0py/IOBaHHEM, a TakKe TpaBUsa
oOpailljeHusi C BelljeCTBaM{ B COOTBETCTBUHM C MHCTPYKLUSIMU T10 BBITOTHEHHIO
71a00PaTOPHBIX XUMHUUYECKHUX OITbITOB;

chOpMUPOBAHHOCTh yMEHUM IJIaHUPOBaTh W BBITIOMHATh XUMUUECKU
9KCIIepUMeHT (pa3/iokKeHue epoKCcHU/ia BOJOpo/a B MPUCYTCTBUY KaTain3aTopa,
oripejie/ieHle CpeZibl PACTBOPOB BeIIeCTB C TOMOIIbI0 YHUBEPCAJIbHOIO
WH/IWKATOpa, B/USHHE Pa3/MYHbIX (PAKTOPOB Ha CKOPOCTb XUMHUECKOU
peakiuy, peakllud MOHHOTO OOMeHa, KaueCTBeHHbIe peakiid Ha CyJbdar-,
KapOoHaT- ¥  XJIOpW/J-aHWOHBI, Ha  KAaTHOH  aMMOHMWS,  pellleHHe
SKCIepUMeHTa/IbHBIX 3aZiad 1Mo TeMaM «MeTamiel» U «Hemeranib») B
COOTBETCTBUM C TIpaBWIaM{ TeXHUKA 0e30MacHOCTH TPy oOpalljeHuH C
BellleCTBaMM M JiIabopaTOpPHBIM 000PYZOBaHUEM, TIPe/CTaBISATh pPe3yabTaThbl
XUMUYECKOT0 JKCIiepuMeHTa B (popMe 3anucu ypaBHEHUM COOTBETCTBYIOLUX
peakiyii ¥ (hopMy/IMpOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/M3UpOBaTh XUMHUYECKYHO
vH(opMal[1io, TI0/lydyaeMyl0 M3 Ppa3HbIX HCTOUYHUKOB (CpeicTBa MaCCOBOWU
KOMMYHUKaIuK, VIHTepHeT U Apyrux);

cOpMHUPOBAaHHOCTb ~ yMeHUW cobOrofiaTh TMpaBWia  YKOJIOTUYECKU
1jesiecooOpa3HOro ToBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHeHUsi CBOET0 3/I0POBbsl U OKPY>Katolllel MPUPOAHOM Cpefibl, 0CO3HABaTh
OIMAaCHOCTb BO3/IEMCTBUSI Ha >KMBbIe OpPraHW3Mbl OIpe/ieIEHHbIX BelleCTB,
MOHUMasi CMbBIC T0Ka3aTenss II/IK, MOSACHATR Ha MpUMepax CIIOCOOBI
yMeHbIIIeHUs] W TIpe/IoTBpallleHUsi UX BpPeJHOr0 BO3/EMCTBUS HAa OpraHu3M
yesioBeKa;

JIs1 00yUaroIMXcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMU 3/]JOPOBBSI: YMeHUe
TIPUMEHSITb 3HaHWS 00 OCHOBHBIX JOCTYITHBIX MeTO/laX TIO3HAHUS BeIeCTB U
XUMUUECKHUX SIBJIEHUM;



ISl CJIeTIbIX U CaboBUAsSIUX 00ydaroluxcs: yMeHHe HCI0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 CcucTeMy o06o3HaueHwii JI. bpaiing pgns  3anwcu
XUMUYECKUX (GOpMYy/I.
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yIJ1€BOZIOPOZIOB 1
ux nepepaboTka
Nroro no pa3zpeny 13

Paszpen 3. Kuciopoacoaepikaijue opraniuyeckyie CoeAUHeHUs

3.1 CnupTel. @eHoN 3
Anbneruapl.
3.9 KapboHoBbIe ;
KUCJIOTBI.
CnoskHble 3¢upbl
3.3 YrneBogpl 3 1
Wroro no pa3geny 13

Paspen 4. Asorcopeprxamu

€ OpraHnvyeckKue coeJuHeHUus

AMUHEL
4.1 AMUHOKUCJIOTEL. 3
Benku
Wroro no pa3zpeny 3

Paspen 5. BeicokoMoJ/1eKy/IipHbIe COeJUHEHH S

5.1

[TnacTtmaccer.
Kayuyku. BosokHa

2




Uroro nio pasgeny

OBLIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

34




11 K/TACC

HauMmeHoBauue Ko/muecTBO yacoB
No OnekTpoHHbIe (MG poBHIe)
Pa3/ie/IoB H TEM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
nporpaMmsbI paboThI pPadoThI
Paspen 1. Teopernueckue 0CHOBbLI XUMHUH
CTtpoeHuie aTOMOB.
[Teproanueckuit
3aKOH U
ITeproauueckas
1.1 P 3
cucremMa
XUMHYECKUX
snemeHTos /1. W.
MeHnpesneeBa
CTpoeHue BelllecTBa.
1.2 MHoroob6pa3ue 4
Bell[eCTB
XUMHyeckue
1.3 6 1 1
peakuuu
Wtoro no pazpeny 13
Pa3pen 2. Heoprannueckasi XuMust
2.1 MeTtasibl 6 1
2.2 Hewmetanbl 1 1
2.3 Cas3b
HeOpraHu4yeCcKux 1




OpraHn4YeCcKux

Bell|eCTB
Utoro nio pasgeny 17
Pazgen 3. XuMuoa 1 )KM3Hb

3.1 XUMUSA U )KU3Hb 4
Wroro no paszeny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
Ne KosinuecTBO uacos

Tema ypoka JlaTa u3y4yeHus
n/n Bcero KoHTpo/bHBIE PadOTHI IIpakTHueckue padoThI

Opranuueckass XUMUS:
VICTOpMS, 3HaUYeHNe,

1 npeameT. IHCTpyKTax 1o
Tb

2 Teopus cTpoeHust

3 Knaccudukanys u
HOMEHKJ/IaTypa

4 AkaHbl

) MertaH u 3TaH

6 AJiKeHbI
OTWIEeH U MPOIUJIEH.

. ITpakTrueckast pabora Ne 1.
«ITonyueHuvie 3THIEHA U 1
V3y4eHue ero CBOMCTB»

8 Pemtenne 3anau

9 Askaguensl. Kayuyku u
pe3HbI

10 AJIKUHBI

1 Boluncnenus no ypaBHeHHO

XUMHUYECKOW peakLuu




12

ApeHsl

I'eHeTHueckas CBSA3b

13
YIJIEBOZIOPO/OB

14 ITpupoaHbIe UCTOUHUKU
yI/1eBOJI0PO/IOB

15 O06o0061eHre u )
cucTeMaTHU3aLysl 3HaHUU

16 KontponbHast pabora o
paszeiny «YTaeBoOpOAbI»

17 O/iHOaTOMHBIE CITUPTHIL.
BopopoaHas cBsi3b

18 MHoroatomHsble CIIUPTHI

19 ®eHo

20 KapboHusbHbBIE COeTUHEHUS
KapboHOBbIE KUCTOTHI.

71 [MTpakTrueckast pabota Ne 2.
«CBolicTBa pacTBopa
YKCYCHOM KUCTIOTBI»

22 Pemienue 3anau

73 CreapuHoBas U 0/1eMHOBast
KHC/IOTbI

24 Mpsina

25 CnoxxHble 3¢uUpbl

26 JKupsbl




27 YrneBonbl 1

78 O06o061eHue u ) )
CUCTeMaTH3aLsl 3HaHUU
KonTponbHast paboTa 1o

79 paszeny 1
«Kucnopozcogepxaiue
OpraHuYecKre CoeJIMHeHUs»

30 AMUHBI 1

31 AmuHOKUCOTHIL [TenTuzpl. 1
benku

32 PerieHue 3aau 1
Xumust

33 BbICOKOMOJIEKYJISIPHBIX 1
CcoeZIMHeHUI
[InacTmaccel, Kayuyyky,

34 BOJIOKHA. [TogBeneHme 1
WTOTOB

OBIIEE KOJIMYECTBO YACOB 3

I10 ITPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmuecTBo uacoB

KoHTpo/ibHBIE

Bcero
pPadoThI

IIpakTHueckue padoThI

JlaTa usydyeHus

JneMeHT. ATOM. DJIeKTPOHHAas
cucreMa atoma. VIHCTpyKTax 1o
Tb

[Teproanueckuii 3aKOH 1
ITepuognueckas cucrema

[Teproanueckuii 3aKOH 1
[Tepuoauueckas cucrema.
PerieHune 3aau

Xumuueckas CBSI3b

BaneHTHOCTB.
OJIeKTPOOTPHULIATeTbHOCT.
Crenenb okucienus. Bemjectsa
MOJIEKYJIIPHOTO U
HEeMOJIEKY/IIPHOTO CTPOeHUSsI

Komnongnas xumusi. MaccoBast
Jilel)

Heopranvueckue coefjiHeHus:
K/1accrurKaLys, HOMEeHK/IaTypa,
reHeTUYeCKas CBSI3b

XuMunyeckasi peaklysi. 3aKOHbI
COXpaHeHusI




CxopocTb peakiyy. ObpaTimbie
peakLyyi. X¥UMHUUecKoe
paBHOBecue. [IpakThueckas

9
pabota Ne 1. «ByusiHue
PasMUHbIX ()aKTOPOB Ha CKOPOCTH
XMMHUYECKOW peakLun»
OJIEKTPOJIUTUYECKast

10 auccoumanys. Peakiium MOHHOTO
obmeHa. KucimorHocts. I'ugponu3
OkucnuTensHo-

11 BOCCTaHOBUTEJIbHbIE peakLuu.
OJIEKTPOJIM3

1 O0o00611IeHNe ¥ CHCTeMaTH3al[Us
3HaHUM

13 KonTtposnrHast paboTa 1o paszeny
«TeopeTrueckre OCHOBbI XUMUM»

14 Mertasibl: 0CO6EHHOCTH U
¢dur3uyeckKre CBONCTBA

15 XuMuryeckue CBOMCTBA METAJIJIOB
CniaBbl MeTaJI/IoB.

16 ONeKTPOXUMUUYEeCKUH P,
HaNpsKeHUN MeTasllIoB

17 Xpoma U Me[ib

18 [uHK U xese30

19 Perenve 3azau IlpakTrueckas

pabora Ne 2. "PeliieHue




3KCIepUMEeHTa/IbHBIX 3a/jay 110
TeMe «MeTa/uib»"

HeMmeTannbl: 0COOEHHOCTU U

20 N 1
¢du3nyeckre CBOMCTBA
21 ["anorensl, KUCI0pPOA, Ccepa 1
22 A3ort u dochop 1
23 Yrnepon v KpeMHUI 1
24 [IprMeHeHre HeMeTaI0B 1
25 Penienue 3amau 1
Pemrenne 3azmau. Ilpaktrueckas
26 pabota Ne 3. «PelieHue 1
3KCIepUMeHTa/IbHbIX 3a/iau 0
Teme "Hemetasibr'"»
57 O06o006111eHre ¥ CCTeMaTH3aLs 1
3HaHUU
KoHntposbHast paboTa 1o TeMam
)8 «MeTtasb» U {
«Hemetannbi»/Bcepoccuiickast
npoBepouHasi paboTa
29 Teopust KUCTIOT ¥ OCHOBaHUM 1
30 AwmcotepHoCTb. ['eHeTHUeCKas 1
CB$I3b Bell[eCTB
31 Posib xumun B 0becrieueHUN 1

9KOJIOTHUYECKOH, IHepreTHUeCcKon u
TIUILEeBOM 6e30T1aCHOCTH, Pa3BUTHHU




MeULIMHbI

32 XUMHryeckKasi TeXHOJIOTUs 1
33 UesioBeK B MUpE BeLLECTB U 1
MaTepuasioB
34 XUMUS U 3[0POBbE YesioBeKa. 1
ITogBeeHrie UTOrOB
OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI JI1 YYHEHUKA
» Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos W.T'., Cragkos C.A.
AxumoHepHoe o61jectBo «M3maTenscTBo «IIpocBelteHye»

» Xumus, 11 xknacc/ T'abpuensa O.C., OctpoymoB WU.T"., Cnagkos C.A.

AxioHepHoe ob6miectBo «M3marenbcTBo «IIpocBerieHe»

METOJNYECKHUE MATEPUAJIbBI /11 YUUTEJIA
Xumws. 10-11 kmaccel. ba3oBbiil ypoBeHb. MeToanueckoe mocobue K
yuebnrkam O. C. I'abpuensHa, Y. I'. OctpoymoBa, C. A. CnagkoBa.

AxitmonepHoe obmiectBo "M3marenbctBo "TIpocBeieHue"

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

edsoo.ru






